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INTRODUCTORY  VIEW 


OF   THE 


NERVOUS   SYSTEM. 


1  HERE  can  be  no  natural  divifion  of  the  nervous 
fyftem,  for  it  is  a  whole  fo  connected  in  function,  that 
no  one  paft  is  capable  of  recdving  or  imparting  any 
fenfation,  or  of  performing  the  operation  of  the  intelleft. 

The  fyftem  has,  notwithftanding,  been  arbitrarily  di- 
vided into  the  brain  and  nerves  ;  the  brain  being  fub* 
divided  into  the  cerebrum,  cerebellum,  and  medulla 
oblongata;  while  the  nerves  are  fubdivided  into  the 
nerves  of  the  fenfes,  the  vital  and  involuntary  nerves, 
the  nerves  of  voluntary  motion* 

llie  BRAIN  is  defined  to  be  that  foft  mafs  contained 
within  the  cranium,  from  which  the  nerves  are  propa- 
gated to  the  organs  of  the  fenfes  and  over  the  body^ 
bellowing  fenfation,  and  acting  as  the  agents  of  the  will. 
It  is  believed  to  be  the  receptacle  of  fenfation  and  the 
inftrument  of  thought ;  but  our  ideas  of  its  funfUons 
are  vague  and  impcrfed. 
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i  INTRODUCTORY  VIEW 

Ihc  fubftance  of  the  brain  is  delicate  and  foft,  and 
podcfles  a  degree  of  elaflic  refiftance ;  but  the  nervei 
are  firm,  hard,  and  devoid  of  elafticity ;  becaufe,  though, 
their  peculiar  fubftance  has  equal  delicacy  with  the 
brain,  their  membranes  give  them  firmnefs  and  flrength 
to  enable  them  to  pafs  through  the  moving  parts  of  the 
body  without  being  bruifed,  or  having  then:  fundkion 
atVcQed,  The  fubftance  of  the  brain  is  protefted  and 
fupportcd  by  the  fcuU  and  dura  mater:  its  peculiar 
matter  is  fupported  and  nouriflied  by  the  pia  mater. 
The  nerves  contain  the  fame  matter  with  the  brain  j 
but  in  their  courfc  through  the  body  this  matter  is  dif- 
guifed  by  the  peculiar  ftrufture  of  their  membranes, 
which,  while  they  fupport  their  fubftance^  nourifli  them 
alfo,  as  the  membranes  do  the  brain.  But  the  extre* 
niitics  of  the  nerves  are  again  reduced  to  the  fame  deli-» 
catc  texture  with  the  brain. 

In  the  ftrudure  of  the  brain,  and  nerves  there  is  an 
analogy  with  the  other  parts  of  the  body.  In  a  bone 
or  a  mufcle  there  is  the  fame  intexture  of  membranes 
fupporting  the  peculiar  fubftance  which  is  the  cha- 
raftcriftic  of  the  part,  and  conveying  blood  veflels  for 
its  nourifliment.  The  mufcular  fibres,  or  the  earth  of 
bone,  arc,  in  the  midft  of  this  invefting  membrane,  pe- 
culiar parts  diftinft  in  their  properties,  as  the  medullary 
fubftance  of  the  nerves  is  amidft  the  cellular  membrane, 
which  divides  them  into  fafciculi,  and  gives  them  their 
fibrous  appearance. 

When  it  is  fiiid  that  the  nerves  are  produftions  of 
the  brain,  wc  are  not  to  underftand  that  they  are  pro- 
jmgated  froia-  it  to  the  diftant  parts  of  the  body,  as  if 
drawn  out  from  it  like  a  thread  from  the  wool.     In  the 

embryo 


OF  THE   NEHVOtJS   SYSTEM.  J 

tt(nbr^6  the  nerves  are  laid  in  their  fheaths,  extending  t^ 
the  remoteft  parts  of  the  body.  They  arc  connefled 
with  the  brain^  and  in  this  fenfe  they  may  be  confidered 
as  elongations  of  it,  the  perfeft  fundtion  of  both  de« 
pending  upon  thdr  union.  But  they  have  powers  in- 
dependently of  the  brainy  and  often  an  animal  is  pro^ 
duced  havmg  no  brain  (  and  yet,  in  fuch  embryo,  the 
animal  fundions  are  fufficiently  perfefh 

In  the  lame  manner,  when  the  trunk  of  the  nerve  of 
a  Umb  is  cut,  it  is  only  dq>rived  of  its  conne£tion  with 

* .  the  brain,  the  centre  <^  the  nervous  fyilem ;  and  little 
farther  efied  is  produced  than  the  deftrudion  of  the 
powers  of  the  tnll  over  the  limb ;  the  nutrition  and 
growth  of  die  ^art  continue,  atid  the  a£Uon  of  tho£^ 
parts,  which  are  independent  of  the  will,  as  the  muf« 
Cttfaur  power  of  the  veflels  of  the  limb,  remains  entire. 

The  nerves  of  animals  are  in  proportion  to  the  fize  of 
their  bodies  J  but  in  many  of  the  great  tribes  of  ani* 
mals  the  brain  bean  no  fuch  proportion.  The  nerves 
of  the  Organs  klfo  bear  a  relation  to  the  necefHtles  of  the 
aninoial,  not  to  the  (ize  of  the  brain.  If  the  procuring 
of  fttftenance  depend  Upon  the  poWer  of  the  organ 
of  fttielling,  or  upon  the  ear,  or  the  eye,  or  even  the 
bili,an  additional  fupply  of  nerves  is  provided,  or  a  pe» 
coliar  apparatus  of  nerves  fuiting  to  the  exigency. 
This  alfo  (hews  a  property  in  the  nerves  independent  of 
die  brain* 

.  We  oome  to  this  conclulicm,  that  the  liet^res  ^re  ana* 
logoua^ta  die  brain,  (being  indeed  a  matter  fimilar  in 
&tnSmtc"tM  ^ftion  to  it,)  diffufed  over  the  body, 
and  included  like  it  in  the  pia  mater,  or  in  a  fimilar 
ddieafe  and  vafcuW  membrane,  and  that  their  proper 

B  a  fubflance^ 
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fubftance,  coiififling  like  the  brain  of  a  cineritiotts  sCnd 
medullary  matter,  is  uouriflied  by  thefe  fnembranes* 
We  muft  conclude  alfo,  that  they  arc  more  independent 
of  the  brain  than  the  brain  is  of  them ;  for  the  nerves 
are  capable  of  continuing  the  operations  of  the  animal 
body  independently  of  the  brain ;  but  without  the  com- 
munication of  fenfation  through  the  nerves  to  the  brain, 
its  function  muft  be  unekercifed. 

The  nerves,  in  their  courfe  through  the  body,  form 
ganglions,  plexus,  and  networks.  By  thefe  a  more 
univerfal  connexion  of  the  feveral  branches  of  the  lyf.  ^  • 
tem  is  maintained,  fo  that  few  if  any  nerves  caii  be 
traced  to  one  point  or  origin.  When  the  nerves  form 
ganglions,  (which  are  like  knots  or  fwellings  upon 
them,)  their  fibres  are  fplit  and  irregularly  difperfed, 
while  there  intervenes  a  peculiar  fublbnce  refembUng 
the  ftrise  of  the  cineritious  fubllance  in  the  braim 
From  every  analogy  we  muft  fuppofe,  that  thofe  gan* 
glions  anfwer  in  a  lefs  degree  the  purpofe  of  that  more 
univerfal  connedtion  which  the  nerves  have  with  the 
brain. 

In  their  extremities  again  the  nerves  are  peci41ju'|y 
organized :  a  nerve,  in  its  courfe,  is  incapable  of  receiv- 
ing any  diftind  fenfation ;  when  injured,  it  conveys  to 
us  the  undefinable  fenfation  of  pain ;  and  from  the  coq* 
ncftion  with  the  mufcles,  and  with  the  whole  fyftem,  it 
Ihakes  the  limb  with  involuntary  tremors,  or  fudden 
fpafms.  The  fufceptibility  of  thofe  peculiar  ipipreffions  ^ 
which  the  organs  of  the  fenies  convey,  depends  upon  a 
ftrudure  diftind  from  that  of  the  brain,  and  diftinft  aUb 
from  that  of  the  nervous  cords  i  and  this  organization 

is  fo  peculiar,  that  the  nerves  of  one  fenfe  are  quite  inca- 

pablfe 
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pable  of  receiving  the  impreffions  which  thofe  of  ano- 
ther are  fitted  to  convey,  though  apparently  to  our  rea- 
ibning  thofe  impreilions  appear  to  be  capable  of  pro- 
ducing a  ilronger  tStGt  upon  the  nerves. 
.  As  the  vit^  organs  mud  be  in  perpetual  adion  to 
fupport  life^  nature  has  guarded  thofe  fun£lions  by 
making  them  independent  of  the  will,  and  lefs  imme-> 
diately  dependent  on  the  function  of  the  brain.  This 
is  a  provifion  which  allows  the  exhaulled  mental  and 
bodily  funfiions  to  be  recruited  by  fleep,  while  the  ope* 
rations  of  the  animal  body  neceiTary  to  life  go  on  unin* 
terruptod* 

.  It  is  an,  ^ditional  reafon  for  believing  the  ufe  which 
we  have  affigned  to  the  plexus  and  ganglions  to  be  the 
true  one,  that  thofe  nerves  which  fuppty  the  vital  organs 
arife  by  fmall  twigs  .from  the  brain,  take  a  long  coxufe 
thro2^gh  the  body,  and  neither  fwell  out  into  large 
nerv^,  nor  are  finally  difbributed  until  they  have  r&- 
cdved  many  additions,  and  formed  fevend  remarkable 
plexus  and  ganglions. 

As  in  fle^  the  vital  fundions  continue  uninterrupted, 
fo  the  dife^es  of  the  brain,  which  refemble  fleep,  fud* 
denly  deprive  the  body  of  all  voluntary  exertion,  while 
the  vital  motion  remains  for  a  time  unimpaired,  and 
finks  gradually,  for  no  part  of  the  body  is  altogether 
jpdepiendent  of  the  healthy  fundion  of  the  brain. 

It  i^  p^ceflary  alfo  that  we  fhould  recoiled  the  con« 
nediop  of  the  higher  attributes  of  a  living  being  with 
the  anima(  ecpnomy. 

The  brain,  the  nerves,  and  the  nervous  expanfions  in 
fhe  organs  of  the  fenJes,  are  dependent  for  the  perpetual 
ireacwal  and  fupport  of  their  fun6lion  upon  the  circula- 

B3  tion 
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:  h^a  v.>i  ihe  Mood^  We  fhould  be  tempted  to  imagitei^ 
I  Aii(  thi}  iierTOus  fyftem  were  a  nobler  part  of  the  eco« 
iis^aiy^  did  we  not  frequently  fee  the  powers  of  the  mind 
juk  \k\M  as  the  fundions  of  the  nerves  difhirbed^  or 
^Itogtther  overthrown  by  the  irregularities  of  the  bo« 
dily  tyUem;  were  we  not  thus  reminded  of  that  circle 
ol  coime^Uons  and  mutual  dependences  which  fupport 
the  whole*  If  the  tide  of  blood  flow  too  rapidly  upon 
(he  brain,  the  intelied  is  difordered,  the  ideas  come  in 
rapid  and  irregular  fucceflion.  If  the  e^t  pf  the  bloo4 
from  the  head  be  obftrufiied,  there  is  an  obftru£tioi| 
to  the  circulation  of  the  blood  in  the  extremities  of  the 
veflfels  of  the  brain  ;  the  fun&ion  of  the  brain  is  fud-r 
denly  fuppreifed,  becaufe,  though  its  attributes  feem  fa 
peculiar,  it  requires  the  perpetual  circulation  of  the 
blood  through  it  to  renovate  its  powers. 

The  effeft  of  the  circulation  of  the  blood  through 
the  nerves  of  the  liqib  is  not  lefs  remarkable.  If  the 
nerve  of  a  Umb  be  cut  or  tied,  the  animal  can  no  longer 
move  the  limb,  having  loft  the  power  of  the  will  over 
it.  But  if  the  great  artery  of  a  limb  b?  tied,  the 
funSion  of  the  nerve  is,  in  a  fhort  time,  equally  dc^ 
ftroyed,  becaufe  the  circulation  of  the  blood  througl^ 
the  nerve  being  obftrufted,  \X  lofes  its  poMfer^,  and  i\ 
no  longer  a  living  part, 

Thus,  whilft  the  moving  powers  of  the  circulation 
of  the  Wood  are  dependent  on  the  ftate  of  the  nervous 
fyftem,  the  nervous  fyftem  is  as  immediately  dependent 
on  the  healthy  ftate  of  the  blood,  ^d  th^  velocity  of 
the  circulation. 

With  this  general  view  of  our  fubjeft,  we  proceed  fQ 
inveftigate  the  anatomy  of  the  brain  as-a  diftinfl  part| 
Without  forgetting  the  unity  of  the  fyftenv 
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or  THE  MEMBRANES  OF  THE  BRAIN,  AND  OP 
THE  SUBSTANCE  AND  TEXTURE  OF  THE 
JBRAIN  ITSELF. 


OF   THE    DURA    MATER. 

jMany  Authors,  while  they  defcribc  the  cranium  as 
containing  the  brain,  conceive  that  it  alfo  gives  it  fliape, 
But  the  brain  is  formed  before  the  bones  which  invcft 
U.  The  firft  thing  that  we  obfervc  in  the  embryo  is 
fi4  the 
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the  (lilprq)ortionate  fize  of  the  brain  to  the  diminutive 
body.  The  oflification  of  the  bones  of  the  fcull  is  a 
gradual  procefs.  The  brain,  sdrcady  formed,  is  inveiled 
neith  the  ftrong  membranes ;  and  betmxt  the  laminae  of 
the  outer  membrane  the  points  of  oflification  commence, 
and  are  not  completed  until  the  ninth  year.  The  bony 
matter,  which  is  depofited  betwixt  the  layers  of  this 
memt»rane,  retains  a  firm  conne^on  "and  interchange 
of  veifels  with  the  now  apparently  diflinO:  membranes 
on  its  inner  and  outer  furfaces,  The  outer  layer, 
which  is  fp  ftrong  in  children  newly  borii,  becomes 
the  djeljcate  pericr^um,  whilft'  the  inner  layer  is'  the 
dura  mater.  Thiis  we  find'  that  the  bones  of  the  head 
are  moulded  to  the  brain,  and  the  peculiar  fhapes  of 
'  the  fe)nes  of  the  head  are  determined  by  the  original 
peculiarity,  in  the  fhape  of  the  briain. 

This  view  corre£ls  an  error  into  which  many  have 
fallcHf  that  the  dura  mater  and  the  veffels  ramifying 
upon  it  imprefs  their  form  upon  the  folid  bones,  and 
wear  channels  upon  their,  furfa'ce  by  (heir  incelTint  puU 
fation.  The  membranes  and  vefTcls  precede  the  forma- 
tion of  the  bone,  and  the  ofTeous  matter  is  depofited  fo 
as  to  be  moulded  round  the  veflels  *. 

Thus  the  dura  mater  may  be  confidered  as  the  iuter-: 
nal  pericranium  f. 

*  Albini  Acad.  Anal.  <*  Quomodo  cranium  crcfcendo  accomodat 
fc  CIS  qux  continct.^' 

Fifchcr,  Diflcrtatio  dc  modo,  quo,  ofTa  k  vicinis  accomodant  parti- 
bus, 

f  Soix;c  regard  only  its  external  lanuna  at  the  internal  pericraniuxi^ 
Fallopiu^  firCb  viewed  the  dura  mater  in  this  light,  and  he  19  (oUgw^^ 
by  the  beft  anatoinifts. 

The 
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The  dura  mater  *  is  a  firm  and  fomewhat  opaque 
membrane. — When  the  fcull-cap  is  torn  off,  and  it  is 
cleaned  from  the  blood  which  efcapes  from  the  nip* 
tured  vefTels,  it  is  feen  marbled  with  azure  and  rofy 
colours.  It  partakes  more  of  the  former  in  youth  than 
in  thofe  advanced  in  years,  or  in  the  robuft  and  fan* 
guineous  t*  Its  outer  furface  is  rough,  from  the  adhe* 
fions  to  the  bone  being  torn  up ;  but  on  the  ftlrfacc 
lying  in  contad  with  the  brain,  it  is  fmooth,  fhining, 
and  of  a  pearl  colour* 

Although  the  dura  mater  is  really  the  ftrongeft 
membrane  of  the  body,  it  is  yet  divifible  into  laminx| 
thefe  are  ftrengthened  and  firmly  connefted  by  the  in- 
tertexture  of  (Irong  fibres.  Mod  anatomifts  defcribe 
it  as  compofed  of  two  laminae.  Some  however  defcribe 
three  laminae— the  outer  lamina,  or  fquamofa ;  the  mid« 
die,  or  filamentofa ;  and  the  internal  (being  fmooth 
and  uniform),  the  lamina  membranofa  |.— *But  to 
feparate  the  dura  mater  into  fuch  laminae,  it  will,  I  be- 
lieve, be  neceffary  to  dry  it  and  tear  it  into  ihreds. 
No  doubt  it  may  be  poflible  thus  to  tear  it,  as  fome  have 
done,  into  four,  fix,  feven,  or  even  eight  laminae  or 

*  The  membranes  of  the  brain  have  the  name  of  maierf  becaufe 
they  defend  the  brain  and  prote6t  its  tender  fubftance,  or,  according  to 
fome  anatomifts  of  the  Arabian  fchool,  becaufe  the  other  membranes 
of  the  body  are  produced  from  them.  Before  Galen,  the  term  Me- 
ninx  was  common  to  all  the  membranes  of  the  body,  afterwards  it 
was  appropriated  to  tkofe  of  the  braia. 

j-  Malacame  £nce£dotomia  Nuova,  p.  19. 

\  Malacame,  p.  22.  It  is  defcribed  as  partly  tendinous,  partly 
ligamentous :  that  is  to  lay,  of  a  nature  refembling  thefe,  yet  not  alto- 
gether the  fame.  Vicq.  d' Azyr  found  it  feparated  by  purulent  matter 
^nto  two  laminz,  the  fibres  of  which  had  a  different  diredion.  Acad. 
1^  Sciences,  An  1781.  p.  497«-^fiartholia  Sp«  Hifton  Anatomix. 

{boamsK 
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\i  .^  to  be  regretted  that  anatomifts  fiiould 
\.  .   \v,u  pxoud  of  fiich  diflecHons,  or  that  any  fuch 
v.,ii>;4oa^   thould  be   thought  creditable    to    their 
i.....iv,o>  ox  ilifcoverers  as  they  are  called. 

iuc  iUua  mater  is  infenfible;  it  has,  in  the  way  of 
v.v^'ciuiicat,  been  pricked  and  injured  by  every  poffible. 
*.v»utiivaiice,  by  mechanical  and  by  chemical  ftimulants; 
^ct  the  animals,  the  fubjects  of  fuch  cruel  experiments^ 
have  j^ivcn  no  fign  of  pain*.  Before  this  faft  of  the 
Uilcaiibility  of  the  dura  mater  was  thus  eilabliilied, 
|)h\iitiant  regarded  this  membrane  as  the  feat  and 
wi^in  of  many  difeafcs  f . 

Formerly  the  natural  conneflion  of  the  fcull  ani 
dura  mater  was  fo  rcfolutely  denied — fo  hotly  con^ 
tefted  among  the  various  parties  in  anatomy  and  furgery, 
that  we  might,  by  reading  their  difputes,  atmoft  doubt 
one  of  ttie  plained  and  nioft  obvious  fa£ts,  were  not  the 
clofentft  of  this  connexion  fufliciently  -proved  by  the 
fwauner  of  the  original  formation  of  the  cranium,  by  the 
rehtlance  to  the  tearing  .up  of  the  cranium,  and  by  the 
bletdiug  furface  of  the  dura  mater ;  or,  if  further  proof 
he  required,  we  may  macerate  thefe  bones  and  their 
membranes  in  acids,  when  the  laminae  of  the  dura 
mater  will  be  fcen  intimately  connefted  with  the  bone, 
vhile  tlic  pericranium  and  outer  laminse  of  the  dura 
mater  are  feen  to  be  continued  into  each  other  J,  by 

•  / 1  n.  F.xpr-.  crca  corpus  callofum,  ccrfhcllttm;  dirram  mcniiN 
j^.;fi.—  .\i:  i^i.  pr.r  I Ulcr  far  hs  partita  fcnfibles  ci irritahks.— Blcgny 
jo.irnal  (!r  Mc<l.  An  f.  p.  iC, 

\-  S<'': )  loiTnan.  McO.  R  sit  ion.  part  2.  fee.  it.  c.  l.  {  2.  and  Boocti 
t't  pulcn,  Aua».  \lv*  i.  itc.  i. 

\  V.vfj  irAryr  Mtiiioir.  dc  TA'^ad.  Rr^j,  1781,  p.  497,  and  M^t 
L.ari.t-  CAcWr...i.?  deila  D.  M.  alle  fur-  ti  mtcmc-del  cranio),  p-?4- 

5  the 
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» 

iflie  intermediate  cdlalar  texture  in  wbidx  the  earth  cf 
^  bones  is  depofited  *• 

Tlie  dura  mater  adheres  more  firmly  to  the  bone  in 
young  fiibjeds,  becaufe  die  bone  is  yet  inqperfeS,  and 
its  furface  fpongy  and  rough ;  and,  for  the  fame  rear* 
fon,  it  is  more  firmly  attached  to  the  fcull  in  the 
chrcmic  hydrocephalus^  becaxife  the  oflificatlon  i$  im- 
perfed. 

It  frequently  adheres  fo  firmly  to  the  fcull  cap,  a^ 
to  leave  its  outer  lamina  adhering  to  the  fcull  vrhen  it 
is  raifed.  It  adheres  more  firmly  along  the  futures, 
and  from  this  caufe,  when  the  fcull  is  injured,  and 
inatter  is  formed  imder  it,  the  dura  mater  -will  be 
feparated  on  each  fide  of  the  future,  and  ftill  retain 
its  adhefion  to  the  future,  fo  as  to  divide  the  matter^^ 
lind,  confequently,  prevent  the  full  evacuation  of  the 
inatter  nehen  die  trepan  has  been  applied  on  one  fide 
of  the  future*  The  dura  mater  adheres  alfo  with  pe* 
culiar  firmnefs  to  the  bafb  of  the  fcull,  becaufe  of  the 
fiumeifnis  chinks  and  foramina. 

CI-ANDS'OF  THE   DURA   MATER. 

tJpoK  the  exteriial  furface  of  the  dura  mater  there 
jure  l^tde  holes,  from  which  emerge  fiefhy^coloured  pa* 
jullx,  and  which,  upon  examining  the  fcull  cap,  will 
|)c  found  to  have  correfponding  foveac.  Thefe  are 
the  glandule  Pacchioni  f.    They  are  in  number  from 

*  Taking  a  portion  of  ^e  dura  mater  betwixt  the  finger  and 
tliumbt  ure  can  feel  the  two  lamina  moving  upon  each  other,  from  a 
liight  degree  of  laxity  in  the  f:onne6iing  cellular  fubftance.  This 
fpeOnlar  texture  is  demonftrated  by  Malacame,  by  forcibly  inje^- 
ipg  quick-filver  betwixt  the  layers  of  the  membrane. 

^  Scfl^Littxe  Afad.  Roy. ^8  Sciences  i704,Hifl.jp^  32,art.i9. 

ten 
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ten-  to  fifteen  *  on  each  fide,  and  are  feen  chiefly,  hh 
teral  to  the  courfe  of  the  longitudinal  fmus.  Thefjp 
bodies  were  fuppofed  by  Pacchioni  to  be  glands.  When 
prefTed  they  give  out  a  fluid ;  but  in  this  they  do  not 
differ  from  the  loofe  common  ceUular  membrane. 
A%  they  are  chiefly  feen  along  the  line  of  the;  great 
iinus,  and  are  not  fcattered  over  the  whole  dura  matei:^ 
their  fuppofed  ufe  of  moiftening  the  furface  of  the  memr 
)>rane  f  is  quite  improbable  \  and,  indeed,  this  is  a  part 
of  that  unfounded  hypothefis  whicbfuppofed  an  interftice 
betwixt  the  dura  n^er  and  fcull^  and  Scribed  motion 
to  this  membrane.  Th&  furfaces  of  the  dura  and  pi^ 
xnater^  where  they  are  in  conta^  b^ing  of  the  nature 
of  the  fccreting  furfaces  of  the  invefting  membranes  of 
the  other  vifcera,  require  no  fuch  further  aid  in  moiften- 
ing them,  or  preventing  their  adhefion.  Many  glands 
-  'ar^  defcribed  by  authors  in  the  fubflance,  and  upoa 
both  furfaces  of  the  membrane  \.  Of  the  bodies  \ii\xLz\f. 
adhere  to  the  furface  of  the  pia  mater,,  and  of  thofe  aUip 
which  are  to  be  feen  in  the  fmufes,  we  fhall  fpeak  ai^ 
terwards,  when  confidering  the  veins  which  enter  the 
longitudinal  fmus. 


ARTERIES    OF    THE    DURA    MATER, 

This  membrane  muft  necelTarily  be  fupplied  with 
veffels  for  its  own  nourifhment,  for  that  of  the  conti- 
guous bone,  and  for  the  perpetual  exudation  of  the 
fluid,  or  halitus  rather,  which  moiflens  or  bedews  its 
iiidbsraal  furface.     We  may  divide  the  arteries  of  the' 

^  Haller,  £1.  Phyf.~  p.  1069  Mem.  par  M.  Vicq  d'Azyr  Mem. 
ik  r Acad.  Roy.  1781,  p.  497. 
\  Viz.  the  opinion  of  Fantonius. 
X  Malacaroei  fee.  94* 

4  •  .  dur4 
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^ura  mater  into  anterior,  middle,  and  pofterion  Ttie 
ftrft  proceeding  from  the  opthalmic  aiid  ethmoidal 
branches ;  the  fecond  from  the  internal  maxillary  and 
fuperior  pharyngeal  j  th^  pofterior  from  the  occipital 
2^  vent^ral  Arteries. 

The  principal  artery  of  &e  dura  mater^  named,  bj. 
way  of  diftindion,  the  great  artery  of  the  dura  mater^ 
is  derived  from  the  internal  maxillary  artery,  a  branch 
of  the  external  carotid.  It  is  called  the  fpinalis,  or 
fpheno*fpinaiis,  from  its  pailing  into  the  head  through 
fhe  fpinous  hole  of  the  fphenoid  bone,  or  meningea 
media,  from  its  relative^  fit  nation,  as  it  rifes  in  the  great 
middle  foflk*  of  the  fcuU  *•  This  artery,  though  it 
ibmetimes  enters  the  fcuU  in  two  branches  f,  ufually 
enters  in  one  confiderable  branch,  and  divides  foon 
after  it  reaches  the  dura  mater  into  three  or  fourbranches, 
of  which  the  anterior  is  the  largeft;  and  thefe  fpread  their . 
ramifications  beautifully. upon  the  dura  mater,  over  all 
that  part  which  is  oppo(ite  to  the  anterior,  middle,  and 
pofterior  lobes  of  the  brain.  Its  larger  trunks  run  upon 
tbe  internal  furface  of  the  parietal  bone,  and  are  fome- 
times  for  a  confiderable  fpace  buried  in  its  fubftance. . 
The  extreme  branches  of  this  artery  extend  fo  as  to 
inofcalate  with  the  anterior  and  pofterior  arteries  of  the 

^  Malacarne,  parte  i.  fee.  loo. 

f  Soemnxening  dc  Corp.  Hvm.  fab.  torn.  v.  p.  142.  This  is  not 
the  fole  artery  fent  to  the  d[uta  mater  from  the  internal  maxillaryy  a 
twig  alfo  ri(es  from  that  branch  which  goes  to  the  pteregoid  mui'cles 
and  parts  about  the  Euftachian  tube — it  enters  the  fcullf  and  is  dif- 
tributed  to  the  5th  pair  of  nerves^  and  to  the  dura  mater  and  caver* 
o.ous  finus.  Another  enters  with  the  inferior  maxillary  nenre  by  the 
forameD  oralti  and  riles  upon  th^  dura  mater. 
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dura  mater^  and  dirough  die  bones  (chiefly  die  parietaf 
and  temporal  bones)  diey  inofculate  Vfith  the  temporal- 
and  occipital  arteries  *. 

The  meningeal  artery  has  been  known  to  become 
aneurifmal  and  diitended  at  intervals,  it  hak  fortned  at^ 
aneurifm^  deflroying  the  bones,  andcaufing  epilepfyt* 

or 

*  Malacame.— <'  Antrorfum  ramis  arteric  opthabmcCf  ictn^uni 
<*  nimis  artcrianim  vertebraliuxn,  fecuti  etiam  crcbro  fibi  ipfi»  occ  noa 
<*  epicranii  ramis,  e.g.  ex  artena  occipitali  oitis  etc*  ia  emtMyooibu* 
*^  potii&muxn  confptduis  inofculatur/'  Soeminenixig>  torn*  v,  p.  142* 

f  Malacarncy  p.  i.  fee.  105.  **  PofTono  le  arteriCf  delki  D.  M# 
*^  devenire  aneurlfmatiche,  il  chc  ho  veduto  in  due  cranii>  in  uno  dei 
**  quali  raxteria  fp&iofa  era  tatta  gozzi  tanto  a  deftra  quanta  a  finiftra^ 
**  i  maggiori  dei  quali  (ed  erano  cinque  dal  primo*  t  nove  dail'  altpro 
**  lato)  poco  fupexavano  lagroflezza  dei  pifeQi :  nell^  altero  ascor  port* 
**  nile  d  vedevano  due  foli  gozzi  uguali  in  diaxnctro  al  mignolo  ful 
<<  troneo  mez^ano  dell^  arteria  fpinofa  rempetto  alia  meta  del  parietale 
^*  finiftroi  diftanti  nove  linee  circa  Pinferior  anteriore  dall'  altro.'^ 
Part  i.  §  105.  We  have  alfo  the  following  cafe  from  Malacame# 
^  Jurenis  xtatid  a  2  annorum,  fanguind  temperamend»  poft  rehe-* 
*<  mentifiimo3»  et  frequentes  epilepfix  motus  in  nofocomio  D.  Joan« 
^  nis>  tumente  in  fumma  bregmatis  of&um'  parte  capitis  cute,  fub 
^  meis  oculis  moriebatur.  D.  Caccia  in  hac  noflra  univerfitate  tunc 
"'  Botanices  profeffor,  quern  mihi  patronum  a  morte  peremtum  adhud 
**  defleo,  ut  cadarer  aperiretur  jufierat,  atque  in  ejufdem  capite  ex  et 
**  partei  qua  tenuiifima  derenerant  ofia,  ob  arteriarom  fubreptfntium 
'*  inter  durx  matris  laminas  aneurifmata,  0$  qnoqite  omnino  de&ieoi 
*^  reperiebatur,  fub  capitis  integiimentis  aneurifmata  magi^tudinii 
«  ovi  columbini,  exzguoy  perruptoque  foramine  aperto>  ut  fanguis  fub 
**  integumentis  concrevifcet ;  atque  tunc  novimuf  ad  ea  aneurif** 
^  matum  loca,  qua  quidem  utrinque  erant,  in  vehementta  morU 
^  «grum  pugnos  infligerc  confuevi{re."'<^A  curious  cafe  occurred 
lately  to  a  friend  of  mine  2  A  boy  vrai  wounded  with  an  arrow  in  hit 
head ;  it  ftuck  in  the  parietal  bone ;  upon  withdrawing  it,  there  wai 
A  profufe  hxmorhagyt  for  its  point  had  ftruck  the  artery  of  the 
dura  mater.  The  forgeon  was  cautioda  ofapplying  prdTure,  left  thtf 
-  •••^  yaod 
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or  THE  ssrrA  which  intersect  the  brajn. 

Thofe  fq^ta,  or,  as  they  are  called,  proceffes  of  tha 
dura  mater,  being  extended  acrofs  from  the  interna!  fur- 
£ice  of  the  cranium,  fupport  the  brain  in  the  fudden 
motioiu  of  the  body,  and  prevent  the  mutual  grantation 


blood  ShovU  farce  itt  way  txtirixt  the  dun  mater  and  boae,  or 
difiiife  itfelf  upon  the  furface  of  the  brain;  he  bled  the  boy  largely 
in  the  arm,  but  it  had  no  tSe&  upOD  the  bKmorhagy  ;  and  feariag 
to  bring  on  a  greater  degree  of  mflamihation  by  applying  the  trepan, 
be  nude  a  Hight  comprefliot),  and  in  the  ooir  langnid  ilate  of  ih« 
cinulation,  the  bleeding  wat  fupprefled. 

of 


l6  OF   THE    MEMBRAKES    OF   THE   BRAIN; 

of  its  parts.  Thefe  partitions  are  formed  by  the  interna! 
lamina  of  the  dura  mater,  which  is  refiefted  as  the 
peritoneum  is  to  form  the  mefentery,  or  the  pleura  to 
form  the  mediaftinum* 

The  falx  is  the  largeft  of  the  partitions  j  it  is  attached 
to  the  cranium  in  the  line  of  the  fagittal  future,  and 
reaching  from  the  crifta  galli  of  the  ethmoid  bone  to 
the  middle  of  the  tentorium,  or  to  the  crucial  ridge  of 
the  occipital  bone,  it  pafles  deep  into  the  middle  of  the 
brain,  and  divides  it  into  its  two  hemifpheres.  It  is  in 
ihape  like  a  fcythe^  for  anteriorly  it  does  not  pafs  fo  deep 
into  the  fubftance  of  the  brain ;  but  it  gradually  become}^ 
broader,  or  defcends  deeper  betwixt  the  hemifpheres, 
as  we  follow  it  backwards,  which,  with  the  curve,  it 
necefTarily  tak^  from  the  (hape  of  the  cranium,  has  ob- 
tained it  the  iHone  of  &1^ :  it  is  alfo  called  feptum  fa- 
gittale,  verticale,  or  mediaftinum  cerebri. 

The  TENTORIUM  fcparatcs  the  cerebrum  and  cerebel- 
lum. It  ftretches  horizontally  over  the  cerebellum,  and 
fuftains  the  pollerior  lobes  of  the  cerebrum.  It  is 
formed  by  the  inner  lamina  of  the  dura  mater,  reflefted 
oflFfrom  the  os  occipitis  alongft  the  whole  length  of  the 
grooves  of  the  lateral  fuiufes,  and  the  edge  or  angle  of 
the  temporal  bones.  This  feptum,  thus  runnihg  round 
the  cavity  of  the  cranium,  divides  it  into  two  depart- 
ments ;  the  upper  one  for  the  lodgment  of  the  cere- 
brum, and  the  lower  for  the  cerebellum.  But  to  allow 
the  union  of  thefe  two  great  divifions  of  the  encephalon, 
a  circular  opening  is  left  upon  the  anterior  part  of  the 
tentorium,  which  is  called  the  notch  of  the  tentorium. 

There  is  a  little  procefs  of  the  dura  inater  which  may 
be  called  the  valx  of  the  cerebelluac.    It  runs 

down 
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down  upon  the  internal  fpine  of  the  occipital  bone  from 
the  tentorium,  gradually  contracting  until  it  tenninates 
on  the  margin  of  the  great  occipital  foramen.  It  ferves 
as  a  kind  of  ligament  ftrengthening  the  tentorium, 
while  it  divides  the  cerebellum.  It  enters,  however, 
but  a  little  way  betwixt  the  lobes. 

The  falx  and  tentorium  being  connefted  and  con- 
tinued into  each  other  at  their  broadeft  part,  they 
mutually  fupport  each  other,  and  are  extremely  tenfe. 
This  tenfenefs  depends  on  their  mutual  fupport,  for 
when  one  of  then;  is  cut  the  other  falls  loofe* 

OF  THE  SPHENOIDAL  FOLDS. 

The  lateral  extremities  of  the  tentorium  are  continued 
forward  into  acute  lines,  formed  by  the  duplicature  of 
the  dura  mater  coming  off  from  the  edges  of  the  pars 
petrofa  of  the  temporal  bones,  and  take  firm  hold  on 
die  pofterior  clynoid  proceffes.  From  thefe  two  points 
a  fold  of  the  meitibrane  (Iretches  forward  on  eadh  Tide 
to  the  anterior  clynoid  procefs,  forming  thus  a  hollow 
or  cell  for  the  lodgment  of  the  pituitary  gland.  Ano* 
ther  fold  or  duplicature  of  the  dpra  mater  runs  onwards 
a  little  way  from  the  edge  of  the  little  wing  of  Ingra* 
tius.     Thefe  are  the  fphenoidal  folds. 

Where  the  internal  lamina  of  the  dura  mater  for- 
lakes  the  external  to  form  the  falx  and  tentorium,  it 
leaves  a  channel  or  triangular  canal ;  the  bails  of  which 
triangle  is  the  lamina  of  the  membrane  inveiling  the 
craniimi,  while  the  tenfion  of  the  partitions  carries  the 
apex  out  into  an  acute  point.  This  forms  a  channel 
fcr  receiving  all  the  blood  of  the  veins,  and  this  tenfion 
and  triangular  fhape  gives  a  degree  of  incomprcflibility 

Vol.  m.  C  to 
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to  the  canals.  Thefe  are  the  finufes  which  receive  the 
veins  of  the  encephalon,  and  guard  thiem  from  com* 
prcflion : — 


■   Riirmr. 


I .  tfw  .1.  '  .  •■ 

.'».  thf  Kjiiremcticx  tV  the  .trfcry 
t^tfk'JkMfhH^Pbf  hiA^  the  Av/c 


.*  - 


rt..  I  f*ntnch,^the  Tempt^nil  ffrfirrv 


Upon  the  furfaccs  of  the  dui-a  mater  there  are  vMXif 
ladertiy  or  flips  of  fibres,  which  are  intricately  inter- 
woven with  the  main  body  of  the  membrane,  an^ 
ftrengthen  it.  Thefe  fibres  are  peculiarly  ftrong  in 
the  angles,  where  the  duplicatures  pafs  inwards,  giving 
firmnefs  to  the  fmufes,  and  allowing  the  veins  to  infi^* 
nuate  their  trunks  betwixt  them ;  thefe  fafciculi,  or 
flips  of  fibres,  and  the  fides  of  the  finufes,  are  the 
cordae  Willifianae.  They  were  confidered  by  3^glevi 
and  Pacchioni  *  as  the  tendons  of  the  mufcles  of  the 
dura  mater.  Pacchioni  conceived  that  this  membrane 
was  mufcular.  Vicq  d'Azyr  obferves,  that  in  inflam* 
mation  of  the  dura  mater  he  has  feen  it  red,  and  of  a 
flefliy  appearance ;  and  that  fuch  a  circumftance  might 


'  *  Thefe  were  Itallao  anatomifts.    Pacchioni  was  phy&cian  to 

Clement  the  XI. 
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have  deceived  Pacchioni,  and  made  him  believe  that 
tfaete  were  mufcular  bellies  *. 

ITiefe  phyficiai.s  conceived  that  the  contraftioh  of 
die  falx  and  dura  *nater  raifed  the  tentorium;  they 
even  conceived  th:.:  the  action  of  the  heart  depended 
upon  this  motion  of  the  dura  mater  t«  They  were 
deceived  by  the  pulfation  in  the  arteries  of  the  brain, 
communicated  to  the  dura  mater,  after  the  operation 
of  trepan,  or  in  their  experiments  on  living  animals  J. 

The  motion  communicated  to  the  dura  mater  thofe 
Italian  anatomifls  conceived  to  depend  on  the  rifing  of 
tke  tentorium*  This  motion,  which  is  occaiioned  by 
the  beating  of  the  arteries  of  the  brain,  had  been  long, 
before  obferved  §  :  fome  conceived  it  to  be  a  motion  in 
die  brain  itfelf,  others  believed  it  to  depend  on  the 
finufes  |{* 

♦  Mttn.  de  TAcacL  Roy.  1781. 

f  Duvcmcy. 

X  There  is  a  diflindUon  in  the  movement  of  the  dura  mater  1  j 
be  obferved  upon  opening  the  fcuU  ;  one  depending  upon  the  pulfa« 
tion  of  the  arteries  of  the  brain ;  the  other  caufcd  by  an  obftrudion 
to  die  exit  of  blood  from  the  cranium^  depending  upon  the  lungs. 
**  On  voyoit  bien  la  pulfation  des  arteres  du  cerveau,  qui  commimi-* 
*^  qnoient  quelque  mouvement  a  la  dure  mere^  mais  ce  mouvement 
**  n'avoit  aucune  fymmetrie  avec  celui  de  la  refpiration.  Fatigu6  de 
"  ne  rien  voir  apres  avoir  fi  bien  vil  je  comprimai  la  poitrine  de  Pani* 
^  mal :  aufiitot  le  cerveau  fi  gonfla^  evidemment  par  le  reflux  du  fang 
**  de  la  poitrine  qui  rempliflbit  la  jugulaire. — ^Je  lachai  la  poitrine,  et 
•*  le  cerveau  rcdcfcendit."— rExper.  78.  Mem.  ii.  par  Halier  fur  Ic 
Uouv.  du  cerv.*— **  II  arrivoit  pourtant  de  tems  en  terns  et  l«ins  que 
"  cda  continuat  que  le  cerveau  fe  foulevoit  dans  Pexpiration^  et  fc 
^  laifibit  repomper  dans  I'infpiration.*'     Exper.  79.  f.  chat 

i  By  Coiterus,  Riolan^s^  Bartholi^x. 

I  Diemerbroeck. 

Ca  Thfe 
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The  motion  caufed  by  refpiratlon  was  likewife  ob* 
ferved*.  M.  de  Lamure's  conclufion  was,  that  the 
motion  of  the  brain  was  caufed  by  the  reflux  of  the 
blood  towards  it  from  the  vena  cava  in  expiration  t» 
He  undertook  to  demonftrate  this;  and  he  conceived 
his  proof  to  be  good,  when,  by  pref&ng  the  ribs  of  a 
fubjefl:,  he  faw  the  refluent  blood  fwelHng  the  jugular 
and  abdominal  cava.  Haller  obferved  the  jugular  vein» 
fwell,  and  become  turgid,  during  expiration;  and  he 
concluded,  that  the  motion  of  the  brain  was  occafioned 
by  the  refluent  blood  diflending  the  finufes  of  the 
brain*  But  he  did  not  believe,  as  Lamure  did,  that  thi& 
motion  took  place  before  the  opening  of  the  cranium, 
as  well  as  after  it. 

When  the  fcull  is  opened  by  a  wound,  the  dura 
mater  ftill  protects  the  brain,  r^fifting  inflanmiation, 
and  giving  the  neceflary  and  uniform  fupport  to  the 
more  delicate  fubftance  and  vafcular  membrane  of  the 
brain ;  but  when  the  dura  mater  is  lacerated  by  the 
trepan,  or  punftured,  or  worn  by  the  pulfation  againfl 
the  edge  of  the  bone,  there  may  be  fudden  hacrnia  of 
part  of  the  brain  firom  coughing,  or  a  rapid  and  difeafed 
grovjrth  from  the  pia  mater  forming  a  fungus.  Such 
fungus  is,  in  fome  degree  peculiar  to  children,  and  is 
occafioned,  I  conceive,  by  the  taking  away  of  that  due 
compi^eflion  which  the  refiflance  of  the  dura  mater 
ought  to  give. 

*  M.   Schlichting  Mem*  des  favans  Etrangers^  1744-     Lorry» 
Mem.  prc&nt.  a  I' Acad,  des  Scien.  par  divers  favants  £uangers» 
I  M. dfi. Lamure;  vide rAcad.dc  Sciences,  1744. 
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OF   THE    PIA    MATER. 

While  the  dura  mater  is  clofely  connefted  with 
the  cranium,  and  in  contaft  with  the  furface  of  the  brain, 
but  ftill  unconneded  with  it,  except  by  means  of 
veins  entering  the  fmufes  (and  that  only  in  the  courfe 
of  the  finufes) ;  the  pia  mater  is  clofely  attached  to  the 
brain,  and  pafles  into  its  inmoft  recefles.  While  the 
dura  mater  is  firm  and  opaque,  and  not  prone  to  in- 
flammation, the  pia  mater  is  delicate,  tranfparent, 
and  extremely  rafcular.  Like  the  dura  mater,  it  is  not 
endowed  with  fenfibility  *  ;  it  is  of  great  ftrength,  con- 
fidering  its  apparent  delicacy  f. 

The  pia  mater,  which  was  formerly  confidered  as 
a  fimple  membrane,  confifts,  in  reality,  of  two  mem- 
branes, the  tunica  arachnoides,  and  the  proper  pia.  mater, 
or  tunica  vafculofa  \. 

The  TUNICA  ARACHNoiDES  was  difcovered  and  com- 
mented upon  by  a  fociety  formed  by  Blafius  Sladus 
Quina  and  Swamerdam  §  •  They  called  it  Arachnoides, 
becaufe  of  its  extreme  tenuity.  It  was  called  alfo  Mem- 
brana  Cellulofa,  from  the  appearance  it  took  when 
they  infinuated  a.  blow-pipe  and  blew  it  up,  feparating 
it  from  the  pia  mater. 

This  membrane  is  without  the  pia  mater ;  and  while 
the  pia  mater  finks  down  into  the  fulci  of  the  brain, 

♦  Halkfy  Opcr.  Minor,  dc  Part.  Corpor.  humani  fcnt.  &  irrit. 

f  Sir  C.  Wintringham  Expcr.  EITays.  Taken  comparatively,  it 
is  ftronger  than  the  aorta. 

X  There  are  ncuiy,  however,  who  with  Lieutaud  confider  the 
arachnoid  coat  as  the  external  lamella  of  the  pia  mater. 

J  This  was  in  1665.  I  am,  perhaps,  not  corrcft  in  faying  they 
£fcovered  i%\  for  Varolius  dcfcribcs  it  plainly,  covering  the  medulla 
oblongata* 

C  3.  this 
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this  c6vcrs  the  furface  uniformly,  without  paffing  into 
the  intcrftices  of  the  convolutions,  or  into  the  ventri- 
cles ♦. 

This  membrane  is  fo  extremely  thin,  that  it  cannot 
by  diffeftion  be  feparated  for  any  confiderable  fpace 
from  the  pia  mater,  and  lead  of  all,  over  the  middle 
hemifpheres  of  the  brain.  By  the  blow-pipe,  indeed,  we 
may  raife  it  into  cells,  but  it  immediately  fubfides  again  j 
on  the  pofterior  pjtrt  of  the  cerebellum,  on  the  fpinal 
marrow  and  bafe  of  the  brain,  it  is  more  eafily  raifed 
and  demonftrated  t-  It  docs  not  pafs  deep  into  the 
fulci  of  the  brain,  but  unites  them  by  an  extremely  deli- 
cate cellular  texture. 

The  view  which  would  incline  me  to  confider  the  f  u- 
nica  arachnoides  merely  as  a  layer  of  the  pia  mater  is  this : 
when  the  vafcular  pia  mater  defcends  into  the  fulci, 
the  tunica,  arachnoides  does  not  follow  it,  but  keeps 
to  the  uniform  furface  o^the  brain;  but  when  this 
vafcular  membrane  is  about  to  enter  into  fome  of  the 
leffer  fulci  which  are  wthin  the  larger,  it  again  parts 
\vith  another  lamella,  while  its  more  vafcular  part 
defcends  ftill  deeper  into  the  brain, 

OF  THE  PROPER  PIA  MATER,  OR  TtJNICA  VA8CUL0SA. 

The  pia  mater  is  a  fimple  membrane,  without  either 
tendinous  aponeurotic  or  mufcular  fibres.  It  is  extremely 
vafcular,  but  it  is  tnuifpar^nt  in  the  interftices  of  its 
veffels :  it  is  the  membrane  which  immediately  inverts 

♦  Haller  Elcmcn.  Phyf.  torn.  iv.  fee.  viii.  p.  7. 

f  F,  Ruyfchii  Refponfio  ad  A.  os  Godecke  Epiilol  ix.  Sec 
Bidlop,  to{)le  lo ;  ^ut  the  membrane  is  fo  delicate  (nulla  detur  in 
corpore  fubtilior,  Ruyfch)  that  it  can  be  but  very  impcrfcaiy  r^c- 
Anted  by  ragraving. 

4  ^^ 
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md  conneds  itfelf  with  the  fubftance  of  the  brain ; 
and  although  delicate,  it  forms  the  fupport  and  ftrength 
of  its  ceneritious  and  medullary  fubftance.  All  vef- 
fels  diftributed  in  the  body,  however  minute,  are  aU 
ways  conveyed  in  membranes ;  the  pia  mater  then 
follows,  or  rather  conveys  the  veffels  not  only  into  the 
cavities  of  the  brain,  but  to  every  part  of  its  fubftance^ 
it  being  intimately  blended  with  it  *.  We  fee  it  more 
diftindly  defcending  in  ftrong  plicae  into  the  interftices 
of  the  convolutions ;  nor  is  it  into  them  only  that  it 
enters,  but  into  every  pore  which  conveys  a  veflTel  t* 
The  pia  mater  as  it  paffes  into  the  fubftance  of  the 
brain,  divides  and  fubdivides  into  partitions  and  cells, 
and  every  capillary  veffel,  and  every  molicule  of  the 
fubftance  of  the  brain  is  invefted  a\id  fupported  by 
its  fubdivifions.  The  pia  mater  is  to  the  brain  what 
the  cellular  membrane  is  to  the  other  vifcera  and  parts 
of  the  body ;  for  it  is  the  peculiar  matter  lying  in  the 
interftitious  cellular  membrane  (as  in  mufcles,  bones, 
&c.)  that  gives  the  peculiarity  of  charafter  to  the  parts  J  ; 

the 

*  Columbus,  the  afliflant  of  Veffalius,  and  afterwards  ProfefTor 
in  Romey  explained  this  intimate  intertexture  of  the  pia  mater  with 
the  proper  fubftance  of  the  brain,  fo  far  back  as  1559* 

f  When  we  tear  off  the  pia  mater  from  the  brain  (for  it  cannot 
be  called  diffe^^ion),  it  does  not  adhere  merely  at  the  fulci,  hut  to  the 
whole  furface  of  the  convolutions ;  and  every  where  fmall  veffels  ^n* 
ter,  and  with  thefe  vefFcls  defcends  alfo  the  lamina  of  the  pia  mater* 

^  **  Sed  cum  continuo  triduo  in  inquiiltione  facienda  perfeveraf* 
^  fern ;  tandem  deprehendi  cerebri  fibrillas  eadem  rationct  continu-' 
**  ataquc  ferie,  fibi  invicem  annexas  e0e ;  quemadmodum  fibrillaft 
**  caumeas  tendinibus  adhaerere  demonftravi ;  cum  igitur  illam  cerebri 
^  cum  vaAs  fanguineis  connexionem  deprehcndilTem ;  ct  eam^  quam 
M  ante  dixi,  variorum  fru£tuum  compa^em  attenderem  $  kerum  con- 

C  4    ^  "  clufi 
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the  cellular  memb];anc  itfelf  is  nearly  alike  in  all ;  th^rcr 
fore,  in  my  judgment,  the  pia  mat^r  is  rightly  codl- 
fidered  by  fome  anatomifts  as  a  cellular  fubftance  *• 
•  Malacarne  fays,  I  anl  much  inclined  to  confider  it 
with  the  illufl.  Haller  as  being  compofed  of  lamini, 
like  common  adipofe   membrane,  and  that  the    ex- 

• 

treme  arteries  ramify  through  its  cells,  for,  with  a  blow- 
pipe, we  can  raife  it  into  cells  like  the  common  mem- 
brane J  and  if  this  be  carefully  done,  the  air  may  be 
made  to  pafs  from  cell  to  cell,  following  the  arteries  in 
their  courfe  betwixt  the  lobuli,  and  in  the  fuhftance  of 
the  brain  f.  We  can  follow  the  pia  mater  into  the 
ventricles,  by  tracing  it  betwixt  the  pofterior  lobe  of 
the  cerebrum  and  the  cerebellum,  where  it  forms  the  ve- 
lum interpofitum  of  Haller,  and  pafles  under  the  fornix. 
We  can  follow  it  alfo  into  the  poftericMr  horn  of  the 
lateral  ventricles  from  the  bafe  of  the  brain,  where  the 
brandies  of  the  middle  artery  of  the  cerebrum  pafs 
into  the  lower  part  of  the  choroid  plexus ;  we  trace  it 
alfo  into  the  bottom  of  the  fourth  ventricle.  The  pia 
mater  lining  the  ventricles  is  more  delicate,  and  lefs 


**  clufi  dominum,  univcrfi  conditoreniy  in  rerura  crcatarum  fabrica 
**  cafdcm  vcl  confimilcs  fere  leges  tenuiffe." — "  Igitiir  adverti  fibrillat 
**  certo  loco  fibi  conjundlas,  mox  alio  loco  ab  invicem  divertere>  paulo 
**  poll  herum  coeuntes.  Et,  fi  rcftc  memini»  confimilcs  conjunc- 
**  tiones  obfenavi  io  mufculis  cordis/'  6cc.  Leeuwenhoek  EpifL 
Phyf.xx«v.  • 

*  Bergen.  Progrram  de  pia  matre.  See  Haller  Anat. 

f  Such  is  the  profufion  of  TciTels  diflnbuted  to  inconceivable  mi- 
Butenefsy  that  it  has  been  confidered  as  entirely  compofed  of  veffels, 
and  recpved  the  name  of  chorion,  frbm  the  membrane  of  the  fecun- 
dine&i  Galen  de  ufu  part..  L  viiif  cap,  8«  Malacarne,  part  x. 
icc*245. 

yafcular 
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Tafcular  than  that  feen  upon  the  furface,  and  betwixt 
the  convdiutions  of  the  brain. 

It  has  been  faid  that  the  Vientricles  of  the  encepha* 
Ion  ferved  to  increafe  the  furface  of  the  pia  mater,  and 
that  whatever  purpofes  are  ferved  by  that  mend^rane 
imd  its  veifels  on  the  furface  of  the  brain,  we  muU: 
fuppofe  the  fame  performed  by  it  within  the  ven« 
trides  *•  This  ieems  more  like  a  weighty  conclu* 
fion  than  it  really  is.  We  have  feen  how  minutely 
dilbributed  ihe  pia  mater  is  through  the  fubftance  of  the 
]brain,  independently  of  the  ventricles ;  and  we  fhall 
find  that  the  ventricles  have  important  ufes,  without 
the  neceffity  of  fuppofing  them  fo  fubfervient  to  the 
diflribution  of  the  pia  mater. 

As  the  tunica  arachnoides  is  of  a  peculiar  nature, 
and  has  few  if  any  veflels,  and  as  it  covers  the  external 
furface  of  the  brain  only,  it  feems  to  me  probable  that 
this  mogabrane  is  the  caufe  why  effufions  in  the  ven- 
tricles are  fo  common,  and  why  fluids  are  fo  feldom 
foimd  betwixt  the  furface  of  the  brain  and  the  dura  ma- 
ter. When  by  the  difeafed  adHon  of  the  veflels  of  the  pia 
mater  on  the  furface  of  the  brain  an  effufion  is  thrown 
out,  it  very  feldom  lies  upon  the  furface  unconfined ; 
but  frequently  fluids  are  contained  in  facs  of  the 
arachnoid  coat,  betwixt  the  convolutions  of  the  brain,  or 
raife  it  into  pellucid  veficles  upon  the  furface.  The 
want  of  a  tjuiica  arachnoides  upon  the  pia  mater  of  the 
ventricles,  may  be  a  caufe  of  the  fluids  being  fo  much 
more  readily  fecreted  into  them. 

The  railing  of  the  pia  mater  into  veflicles  by  the 
action  of  the  veflels  of  the  pia  mater,  is  rather  an  ar- 

♦  Dr.  Monro's  Ncrvpus  Syftcm,  chap.  vi. 

gument 
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gument  for  the  diftinft  nature  of  thefe  membranes. 
The  tunica  arachnoides  is  raifed  by  the  aftion  of  the 
veflels  of  the  pia  mater,  as  ihe  cuticle  is  raifed  into  blifters 
by  the  inflammatory  aftion  of  the  vefTels  of  the  cutis,  while 
no  other  membranes  of  the  body  take  fuch  an  appear- 
ance in  their  difeafe.  They  inflame,  indeed';  they 
thicken ;  their  lamina  become  more  difHnd,  or  their 
cellular  fubfl:ancc fills  with  water,  or  hydatids  are  formed 
in  them ;  but  this  appearance  of  water  fecreted  under 
the  tunica  arachnoides  is  quite  peculiar. 


OF 
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OF  THE  SUBSTANCE  OF  THE  BRAIN. 

Hie  cerebrum  and  cerebellum  confift  diftin&Iy  of 
two  very  different  fubflances  ;  the  dneritious  and  me- 
dullary matter.  The  cineritious,  or  afh-coloured  mat- 
ter, forms  the  fuperficial  or  outer  part  of  the  encepha- 
lon,  and  is  therefore  called  alfo  the  cortical  part.  The 
dneritious  matter  varies  much  in  colour ;  in  the  crura 
cerebri  it  is  very  dark ;  in  the  pons  varolii  it  is  reder  ; 
in  the  corpora  olivaria  *  it  is  yellower.     The  confift- 

ency 

♦  Vicq  d'Azyr. — "  Exterior  cerebri  totius  facies,  donee  in  fpina- 
«<  lem  meduUam  abeat^  pkrumque  colore  ell  fubrubride  cinereo,  vel 
^  languide  rufieo.  Fufciora  funt  cerebra  fanguine  ditia,  e.  g.  hominum 
**  apopkxia  ened^orum,  vel  hominum  cralfioris  fanguinis ;  pallidif* 
**  fixna  Ycro  funt  cerebra  hydropica  vel  hominum  pituitoforum  vel 

«<  hxmorrhagia, 
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ency  of  this  matter  alfo  varies  confiderably  in  different 
parts ;  it  is  foft  in  the  bafe  of  the  brain,  betwixt  the 
optic  nerves  and  anterior  commiffure,  and  in  the  third 
ventricle.  The  medullary  matter  is  chiefly  in  the  in- 
ternal part  of  the  brain,  forming  a  kind  of  nucleus  or 
white  central  part ;  but  in  many  parts  of  the  brain, 
there  is  a  mixture  of  thefe  which  form  ftriae  * ;  and  in 
fome  of  the  eminences,  the  internal  part  is  cineritious, 
while  the  external  part,  or  what  we  might  here  call  the 
cortical  part,  is  medullary  f. 

The  cortical  or  cineritious  fubftance  does  not  blend 
gradually  with  the  white  medullary  matter,  but  on  the 
contrary,  their  line  of  diftinftion  is  abrupt :  an  inter- - 
vening  fubftance  has  been  obferved.  In  inflammation 
of  the  brain,  i^)articularly,  it  has  been  faid,  that  this 
third  fubftance  has  been  Jound.  This  may  be  merely' 
the  effed:  of  light  upon  the  union  of  the  two  fubftances. 
We,  however,  often  obferve  an  appearance  of  fucceflive 
coloured  circles  upon  the  edge  of  the  medullary  matter 
of  the  arbor  vitae,  in  the  cerebellum. 


**  hsemorijia^a  mortuorum.  Dubio  prociil  color  cerebri  fanguinis 
*^  temperaturam  fcquitur,  ct^ideo  paUidius  eft  infaotibusy  quam  adul« 
f*  lis."     Sommcrring  hum.  Corp.  fab.  vol.  iv.  p.  41.  ^ 

*  Thus  the  cineritious  fubftance  is  mixed  with  the  medullary 
matter  in  the  corpus  callofum,  in  the  corpora  ftriata,  the  thalami 
nervorum  opticorum,  in  the  tubercula  quadrigemina,  the  immenen- 
tia  mamillaria  ;  in  the  crura  cerebri  ;  in  the  pons  varolii  j  in  the  cor* 
pora  olivaria,  and  medulla  fpinahs. 

f  "  E  xerampelina  fulla  fuperficie  del  ccrvelletto,  e  dci  corpi  fcana- 
lati  quando  non  cvvi  aqua  nei  ventricoli ;  fofca  nei  talami  de*  nervi 
ottici,  c  iiclle  gambe  del  cervello,  dove  qua  e  la  fuole  avere  del  neri- 
cante  giallognola  zolferina,  e  talvolta  granadiglia,  ncUe  cmlBCnze 
olivari."     Malacamc,  parte  ii.  fee  15. 

^  '  It 
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It  has  been  afferted  by  M.  Ludwig  *,  that  the  maffei 
and  (brke  of  the  cineritious  fubflance,  difperfed  through 
the  internal  parts  of  the  bram,  have  a  communication 
with  each  other.  This,  h6>»ever,  is  denied  by  Vicq 
d'Azyrf,  Hti  conceives,  that  the  cineritious  fub- 
ftances  of  the  pons  varolii,  or  of  the  corpora  olivaria^ 
have  no  communication  with  the  cineritious  fubftance 
in  any  other  part  of  the  brain ;  and  that  in  feveral  parts 
of  the  brain  the  cineritious  fubftance  is  furrounded 
and  ifolated  by  the  medullary  matter.  Its  great  im- 
portance (which  ihould  never  have  been  doubted)  has 
been  deduced  from  its  being  fo  generally  found  towards 
the  origin  of  the  nerves  J. 

The  cineritious  fubftance  feems  to  have  a  much 
greater  quantity  of  bIo«d  circulating  in  it  than  the  me- 
dullary fubftance.  Its  veffels  come  by  two  diftinft 
routs^  partly  from  the  extremities  of  thofe  arteries  which 
apptfau*  in  large  branches  upon  the  furface  of  the  brain, 
and  psfftly  by  veiTels  which  penetrate  through  the  me- 

*  De  dnerea  cerebri  fubftantim,  Lepfiz. 

f  Hift.  dc  PAcad.  Roy.  an  1781.  p.  507. 

J  n  faut  que  les  ufages  dc  la  fubftance  grife  foient  trcs-importans ; 
car  independamment  de  la  portion  de  cette  fubftance  que  les  circonvo- 
lutioDS  contiemient,  et  qui  femble  appartenir  a  la  maffe  blanche  da 
ccrreaui  oa  en  obferve  des  amas  plus  ou  moins  coniiderables  pre&  des 
direrfes  origines  des  nerfs :  aiiifi  piSi  de  la  premiere  et  la  deuxiemt 
pairty  font  les  corps  ftries  et  les  couches  optiques ;  b  troifieme  paire 
eft  pres  d'un  .efpecc  noiratre  que  je  decrirai  ailleur? ;  la  quatrieme 
paire  fort  au  defibus  des  tubercules  quadrijumcanx,  dont  le  noyau  eft 
compose  de  fubftance  gri{e»  la  cinquieme,  la  fixiemey  la  feptieme,  ftf 
tnmvent  aux  environs  de  le  portuberance  annulaire,  ou  la  fubftance 
grifc  eft  in^lce  avec  la  blanche ;  la  huitieme  et  la  ncuyiemc  font 
plac6es  pres  de  I'eminencc  olifarie,  ou  j'ai  obfcnc  un  melange  parti- 
cilicr  dc  fubftance  grifc.    Mem.  dc  TAcad.  Scienr  an  178 1.  p.  507. 

dullanr 
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duUary  fubftance  frdm  the  bafe  erf  the  brain.  Ruyfch 
and  Albinus  have  made  the  mod  minute  injections  of 
this  part  of  the  brain.  The  former  conceived  it  to 
confift  entirely  of  veffels ;  but  Vicq.  d*Azyr  and  Al- 
binus found  always,  in  their  experiments,  that  a  great 
proportion  of  it  remained  colourlefs  after  the  moil  mi- 
nute injeftion*  It  is,  indeed,  very  improbable,'  that  fo 
foft  a  body  fhould  be  entirely  compofed  of  veilels. 
How,  for  example,  can  we  fuppofe  the  comifTura 
mollis,  or  cineritious  matter,  on  the  fides  and  bottom 
of  the  third  ventricle,  or  the  almofl  tranfparent  lamina, 
which  we  find  in  fome  parts,  to  be  compofed  of  veflels  ? 

The  white  medullary  substance  appears  to  be 
a  pulpy  mafs.  ,  We  obferve  no  peculiarity  of  ftrudurc 
in  it  towards  the  furface  of  the  brain,  where  it  is  con- 
tiguous to  the  cortical  matter ;  but  towards  the  origin 
of  the  nerves  it  takes  a  more  fibrous  appearance.  .  This 
appearance  of  fibres  is  not  owing  to  any  peculiarity  in 
the  medullary  matter,  but  to  the  manner  in  which  the 
pia  mater  involves  it.  The  medullary  matter,  being 
chiefly  internal,  has  every  where  through  the  brain  a 
communication  from  the  fore  to  the  back  part,  from 
the  upper  part  to  the  bafe;  from  the  great  central 
part  it  extends  in  form  of  ftriae,  into  the  corpora  ftriata 
and  thalsBni;  it  invefts  the  eminences  in  the  lateral 
ventricles ;  and  thofe  upper  parts  have  communication 
with  the  medullary  fubftance  of  the  bafe. 

M.  Meckel  found,  upon  comparing  the  brains  of  an 
European  and  of  a  negro,  that  the  medullary  matter 
differed  very  much  in  colour.  In  the  negro,  inftcad 
of  the  whitenefs  of  the  European,  the  medullary  matter 
was  of  a  yellow  colour,  and  nearly  like  the  cineritious 

matter ; 
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matter:  he  obferved  alfo,  that  this  very  peculiar  dif- 
tmdiion  of  colour  \7as  only  to  be  obferved  when  the 
iedion  was  recently  made,  and  that  the  barker  colour 
of  the  medullary  matter  became  fainter  when  expofed 
to  the  air*, 

OF    THE  OBSERVATIONS     MADE    UPON     THE    MINUTE 

STRUCTURE  OF  THE  BRAIN. 

The  opinions  regarding  the  ftrufture  of  the  brain 
have  had  a  dependence  on  the  general  dodrines  of  the 
ftru&ure  of  other  fecreting  organs,  and  it  is,  of  courfe, 
cpnne&ed  with  the  difputations  of  Malpighi  and  Ruyfcb^ 
becaufe  the  do6hine  of  the  glandular  nature  of  the 
brain,  and  the  belief  of  the  nervous  fluid,  being  a  fecre- 
tion,  has,  in  all  ages,  formed  the  bafis  of  the  mofl 
favourite  theories  f. 

Malpighi  found,  on  throwing  in  black  and  fluid  in« 
jedion,  that  there  remained  always  particles  colouriefs, « 
and  to  which  the  ii^e£Uon  did  not  penetrate.    He  con^ 
ceived  thefe  to  be  glandular  folicules,  and  that  the  ci- 
neritious  fubftance  of  the  brain  confifted  of  this  folicular 

*  *^  La  modk  du  ncgre  etoit  d'un  jaune  dair,  tirant  un  peu  fur 
**  le  gnSf  tandis  que  celle  de  PEuropeen  etoit  d'une  parfaite  blaiv« 
^  cheur.''  **  Celui  du  ncgre  etoit  d'un  jaune  noiratre  et  celui  de , 
**  I'Europeen  d'une  couleur  blanche^— Prolongeant  enfuit  la  di(!ec« 
tion  jufqu  aux  grands  ventriculea  du  cerveau  j'ai  coup6  horizontale* 
nent  les  corps  ftries  et  les  couches  dea  nerfs  optiques.  Ceil  la  ou  k 
**  difference  a  paru  vraiment  etonnante,  le  corps  ftrie  dans  k  negre 
**  etant  prefque  de  la  couleur  brune  d'une  ecorce  d'arbre,  au  lieu  que 
<*  celui  de  PEiiropeen  etoit  couleur  de  chair  pale  tirant  au  cendre,''  &c. 

f  Indeed  this  do&ine  of  the  glandular  nature  of  the  brain  has 
defcended  from  Hippocrates*-*'  Caput  quoque  ipfum  glandulas 
^  habet  cerebrum  cnim  eft  ut  glaoduk  sdbum  eft  ct  friabik/'  &c. 

or 
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or  glandular  ftrufture,  while  the  medullary  matter  of 
the  brain  was  merely  the  fibrillae  of  the  excretory  dud:« 
This  opinion  was  founded  on  conjefture^  with  but  a 
very  poor  (hew  of  experiments,  viz.  by  boiKng  the  fub- 
ftance  of  the  brain  in  oil,  he  found  it  take  a  granulated 
appearance,  as  if  formed  of  fmall  grains,  or  Uttle 
glands  *. 

Such  was  the  received  opinion  until  Ruyfch,  with  a 
deipotical  authority,  f^^ayed  the  opinions  of  phyfiolo- 
gifts :  he  alleged,  in  proof  only  his  own  experiments 
and  preparations,  in  which  other  anatomifts  could  not 
follow  nor  refute  him,  and  therefore  they  acquie^ed. 
Hk  moft  unanfwerable  and  mod  infulting  argulnent 

was  "  veni  et  vide  t.** 

According  to  Ruyfch^  the  cortical  fubftance  of  the 
brain  is  entirely  vafculstr,  and  has  no  appearance  of  a 
glandular  or  folicular  ftru&ure  ^  nay,  he  conceived  it 
to  be  entirely  compofed  of  arteries  |.  But  as  Mala- 
eame  obferves,  though  we '  fuppofe  the  extremities  of 

«  «<  Pedaxnentum,  fupra  quod  pofita  ell  phllia  in  qua  confervatur 
**  portio  cerebri  in  liquore,  quam  decoxi  in  oleo  olivaram  per  horas» 
•*  ficuti,  facere  aflblet  Dn  VieufTcns.  Ea  autcm  plane  mutilis  etfcr" 
**  vfr/a  efi  prtparatisy  nam  nihilum  quidem  vafculofi  vifui  occurrit 
•*  poll  decoAionem  in  di6to  oleo,  ct  quod  uniifqiiifquc  tentare  poteft 
•*  ita  ut  inventor  neutiquam  habendus  lit  Dr.  Vieuflfens  Sc.  quod 
••  cerebri  cortex  nil  fit,  nifi  extremitates  va forum  fanguineorum :  m 
•*  ea  autem  nemo  haftenus  (fjuod  fciam)  me  imftari  potent  ant  anolo« 
••  gum  quid  fecit."     Ruyfch  Thef.  An.  x.  No.  xxxii. 

•f  "Milites  quandohoftium  adventum  audiunt,  clamant  ad  arma!  ad 
••  tnna !  fie  ego  dico  hie  ad  vifum !  ad  vifum  ["  Refponfio  ad  Jf^ 
Ch«.Bohlium. 

J  Vieul&ni  was  latterly  of  the  fame  ©pinitm,  and  is  accufed  of 
plagiarifm  by  Ruyfch.  AccordingTy,  we  find,  that  in  fome  parts  of 
lu»  workt  he  dcCcribes  the  glands  and  duds  of  Malpighi. 

the 
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the  arteries  of  the  dneritious  fubftance  to  be  more  mi« 
nute  than  thofe  \(rhich  are  diftributed  to  the  microfco« 
pical  corpufcuK  of  the  finalleft  viiible  infed,  there  muft 
ilill  remain  fome  part,  which  is  not  compofed  of  veflels  ; 
and  in  regard  to  the  veins  of  the  dneritious  fubfhmce 
*we  may  appeal  to  Albinus,  who,  from  the  fubftance  of 
the  brain,  finds  many  veins  conneded  with  the  arteries 
of  the  dneritious  fubftance  when  he  carefully  lifts  the 
pia  mater.  But  there  is  this  peculiarity  in  the  diftxi* 
butio&  of  the  blood  veflels  of  the  brain,  that,  though 
the  dneritious  fubftance  be  the  moft  vafcular,  yet,  ia 
the  medullary  matter,  we  fee  the  veflels  with  large  open 
mouths,  and  more  diftind  than  in  the  dneritious  fub« 
fiance.  In  following  the  blood  veflels  from  the  bafe 
of  the  brain  into  the  medullary  fubftance,  we  fee 
them  diftind,  and  of  confiderable  magnitude;  but 
when  they  are  about  to  enter  the  dneritious  fubftance^ 
they  difperfe  into  minute  branches  *.  In  the  fame 
manner  thofe  arteries,  which  are  carried  into  the  fuld 
of  the  fur&ce  by  the  pia  mater,  branch  into  extreme 


*  LeeuwenhoedL  {aw,  in  the  fubftance  of  the  brain,  but  efpecially 
in  the  cortical  fubftance,  red  blood  vefl^  but  fo  delicate,  that  he 
conld^not  comprehend  how  the  globules  of  the  red  blood  could  pafs 
along  them ;  and  what  appeared  more  particular,  they  were  of  a  deeper 
toIolDr  tkm  the  red  particles  themlSdvef ;  for,  when  feen  fingly,  they 
qypeaied  to  ha^e  very  little  colour.  This  he  explained  by  an  expcri* 
Bent  made  upon  a  certain  little  animaL  After  it  had  fucked 
blood  very  plentifully,  he  obferved,  that  the  blood  was  broken  down 
by  digeftion,  and  conveyed  through  the  Hmbs  and  horns  of  the  crea« 
tnrerlb  aa  to  make  it  univerfally  red.  So  here  he  conceives  that  the 
l^des  of  the  blood  may  be  broken  down  and  altered  in  their  (hapc 
to  enter  the  mimite  veflidi  of  the  brain. 

VouIIL  D  loinut** 
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mimttenefs  before  they  finally  penetrate  the  cineridolis 
fubftance  •. 

Leenwenhoeck  f  obferved,  in  the  cdrtical  fubltanoe 
of  the  brain,  a  pelkicid,  chriftalline,  and  to  appearance 
c^  matter ;   he  calU  this,  there£3re,  the  fubftantia 
Titrea.    When  he  had  put  a  finail  portion  of  this  under 
his  gla&,  he  iaw  a  fluid,  which  he  at  firft  ccuicdyed 
night  have  efeaped  horn  the  globules  that  were  neoef- 
fitifly  cut  by  the  kii^  This  fluid  alio  he  found  Co  oonfilt 
of  Teiy  minute  globules,  thirty-fix  times  lefe  than  thofe 
of  the  i>ioed  |.     Thefe  fmall  globules  he  conceived 
to  have  probably  conftituted  a  fluid,  which,  dunng 
the  life  of  the  animal,  was  moveaUe,  and  in  veflels, 
though  now  in  death  congealed  and  fixed  §.    The 
colour  of  the  cortiiiial  fobftance  he  found  to  depend ' 
upon  the  minute  ranufication*  of  the  vefliils  which  weie 
of  a  dark  brown  colour,  while,  in  the  medullary  paiC^ 
they  were  clearer  and  more  tt'anfparent/  Independently 
of  this  diftindion  of  veflels,  he  could  obfeTve  Utde  dif<» 
ference  in  the  medulUuy  and  dperidous  {ixhfl:ance ;  the 
refraction  of  the  rays  of  light  amongfl  the  tranfparent 
globules  being  the  caufe  of  the  whitenelk  of  the  former. 

*  Makcarncy  Part  11.  fcA-  i8. 

+  He  was  born  in  Delft,  m  Hdland,  i6$29  aad  died,  1723.  He 
is  celebrated  for  his  microfcopical  difcoTcries;  his  papers  are  dueflf 
in  the  Tran&ftioiis  of  ike  Royal  Sodetj  of  London,  about  the  year 

1674.         ■•:.'. 

X  Anatomica  Contemplatio,  yx 

f'  Among  thofe  globules,  of  which  the  brain  is  compofed,  he 
'faw  alfo  globules  of  the  blood,  which  it  was  eafy  to  diftinguifh  by 
'th6r  iDundnefs.  Thefe  red  globules,  he  fuppofes,  had  efeaped  'm 
c^cnfeqacnce  of  the  minute  veflclt  having  been  cut  by  the  knife. 

4        -  ..   R^della 
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R.  deUa  Torre,  in  his  microfcopical  obfervadoDs,  de^ 
iicrBxs  globuli  in  the  brain;  be  fays,  that  he  faw 
them  floating  in  a  pellucid  vifcous  fluid.  But  Pro- 
dudka  *  thanks  Delia  Torre  muft  be  miftaken  in  this, 
for  when  he  took  a  fmall  portion  of  the  brain,  he 
finr  it  coniifting  of  innumerable  globules,  which 
continued  to  adhere  to  each  other,  even  after  three 
montfas'  maceration  in  water:  and  thence  he  con* 
dudes,  diat  it  could  not  be  as  R«  della  Toi^^  concei^^, 
diat  thefe  ipherical  bodies  more  from  the  brain  on 
iDwds  the  extremities  of  die  nerves ;  nor  do  thefe 
bodies  fie  imbeded  in  a  glutinous  fluid  {he  continues) 
but  Acf  are  conneSed  by  the  extremely  nmiute  and 
prllnrMJ  fepknentse  of  the  pia  mater,  and  by  die  veflels 
'wbkh  pervade  both  the  cortical  and  medullary  matter, 
and  wliidi  nouriih  as  wdl  as  iupport  and  cOQine^  dMfe 
oorpudculu 

Rpodiafka  cannot,  from  his  own  obfervadons,  de^ 
tenniae  whether  thefe  gk^lar  bodies  be  convoluted' 
veflels,  or  what  they  ace.  R.  deila  Torre  had  obierved, 
that  they  were  lirgeft  in  the  cortical  part,  leis  in  the 
nedaillary  ikifalbace^  fliU  diminiflang  in  the  medulla 
oUongata,  and  leaft  of  all  indie  nerves ;  btitfucceeding 
cSifervadcm  did  not  fuppost  dus  afiertkm  t*  Maia* 
came  esqprefles  himfelf  to  be  &eariy  of  die  fame  opinioA 
m  xegtfd  to  die  vcficular  ftnaSure  cf  the  cordcal  fub^ 
ilanoe  of  the  bram.  The  xainute  procefies  of  the  fiz 
mater,  lays  he,  embrace  and  fupport  the  medullary  fub« 

•  Tfad.  Anatom.  dc  Stni£t.  Nervorum. 

f  Thtt  was  ceitaiidy  a  theoretical  deception :  it  is  Hce  the  accu-^ 
ptbt  olrfcrvation  of  Tracaflatiy  Who  could  diftinguifh  a  diiFemice  «£ 
tiftc  IB  <bc  «o4alar]r  and  daeritioiN^uhfianGe  of  the  hmip. 

J)  2  fiance^ 
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ftance,  \diich  is  furrounded  with  a  matter  of  a  darker 
colour,  and  lefs  diilin&ly  fibrous,  but  not  lefs  eflentialy 
and  which  is  compofed  of  corpufcules,  that,  in  figure 
and  arrangement,  refemble  the  veficles  of  the  pulp  of  a 
lemon  *. 

Many  authors  endeavour  to  fupport  their  conje£him 
regarding  this  veficular  (Irudure  of  the  brain  by  morbid 
diifefdon  f.  We  fee  the  brain  frequently  degenerated 
into  hydatids,  or  into  littlie  veflels,  or  into .  knobular. 
glandular-like  fchirrofities.  I  have  feen  this  veficular 
appearance  in  great  portions  of  the  pia  mater.  I  have 
feen  the  pia  mater  with  innumeraUe  little  bodies  like  mili 
liary  glands  upqp  it  jand  alfo  the  whole  uj^er  and  exter^ 
nal  part  of  the  brain  degenerated  into  one  mafs  of  difeafe». 
It  was  hard,  fchirrous,  tuberculated,  and  like  a  difeafed 
gland  {•  But .  I  cannot  conceive  that  any  condufion^ 
in  regard  to  the  natural  flrudure  of  the  brain,  can  be 
drawn  from  fucK  appearances.  They  are  to  be  confi- 
dered  as  the  difeafes  of  the  vefiels  and  membranes  rather 
titan  of  the  peculiar  matter,  of  the  brain. 
•  When  the  brain  is  examined  in  the  foetus  of  the  eariy 
months,  although  the  fubflance  of  the  brain  is  extremely 
foft,  and  even  of  a  fluid  confiftence,  the  membranes 
and  veflels  are  fully  formed,  exquifitely  minute,  and 
perfeft  in  all  thdr  proceffes,  fo  that  they  give  form  and 
firsmefs  to  the  brain.  We  lee,  confequently,  that  the 
due  increafe  and  complete  organization  of  the  brain  is 

*  Malacarne,  page  2.  feft.  4. 

f  Wepfer  de  ciouta  aquatica.  MangetU8.^Malacarne»  &c. 

X  There  has  been  obferved  a  ftrudure  lik£  the  bronchial  gland.. 
Huber,  Obfcrvationc*  Anatom.— Ada  Helvetica,  1758.  Toftu  iiL 

.     .  5igra^ 
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a  gradual  procefs,  and  fike  the  growth  of  the  other 
pacts  of  the  body. 

OP    THE    SENSIBILITY  OP    THE    SUBSTANCE    OP    THE 

BRAIN. 

It  cannot  bat  appear  ftrange,  that  the  very  fource  or 
centre,  to  which  every  fenfation  is  referred,  ihould 
itfelf  be  deftitute  of  fenfation ;  yet,  we  are  aflured,  by  the 
experiments  of  Haller  and  Zinn,  that  the  cortical  fub- 
ftance  of  the  brain  has  been  irritated,  without  the  animal 
being  convulfed,  or  giving  figns  of  pain  * ;  but  when 
4he  medullary  part  of  the  brain  is  irritated,  the  eflfeds 
are  inftantaneous,  and  the  animal  is  convulftKl.  It  has 
been  ohferved,  that  as  the  injury  of  a  nerve  caufes  con* 
Tolfions,  fo  does  that  of  the  central  parts  of  the  brain, 
finom  which  the  nerves  originate ;  but  this  fenfibiiity  t 
diminiflies  towards  the  furface  of  the  brain  {•  We  fee 
a  diftindion  betwixt  the  ftrufture  and  fimdion  of  the 
nenries  and  of  the  brain ;  or  rather  betwixt  the  cineri* 
tious  fubftance  of  the.  brain  and  the  nerves.  For,  aU 
though  we  muft  neceflarily  conclude,  that  the  dneri* 
tious  fubftance  is  an  important  and,  perhaps,  the  mod 
cfiotial  part  of  the  fyftem,  ftiU  it  does  not  evince,  by 

*  Biit9  Hke  the  infenfible  membranesy  it  becomes  irritable  by  dif- 
cafe ;  or  by  preflure,  which  affef^s  the  unnrerial  fundion  of  the 
hnhu  Vander  Linden,  in  his  Medicina  Fhyfiologica  (1613)9  bringt 
proof  of  the  inleniibility  of  the  brain.  See  the  general  enumeration 
of  the  effe£U  of  wounds  in  the  brain.  Haller  PhyiioL  Tom*  iv«  Sec. 
ObCorvadons  par  M.  de  la  Peyronnie  de  decouvrir  la  partie  de  cer«i 
Tcau  ou  Tame  exerce  les  fun^ons*— Acad.  Roy.  des  Sciences. 

f  It  18  an  efliedl  different  frQm  pain  or  fenfuion :  it  fliak^a  the 
body  with  violent  convulfions« 

'^  Sommerisgy  torn*  iv. 

D3  the 
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the  immediate  effeft  of  injures,  that  ftrijft  fympathy 
and  univerfal  connedtion  which  belong  to  the  nerves. 

The  nearer  to  its  fource  that  a  nerve  is  pricked,  the 
gr Ater  is  the  eflfeft  of  the  injiury.  As  it  recedes  from 
its  origin  towards  the  fHperficies  of  the  brain,  the 
efieft  is  leffened,  becaufe  the  connections  of  the  part 
are  diminifhed  in  number,  proportionally  to  their  dif- 
tance  from  the  central  parts  of  the  brain ;  a  pundure 
in  the  centiie  iiljure^  more  filaments  from  their  being 
Concentrated  to  fomi  nerves. 

Several  ounces  erf  the  brain  have  been  loft  in  con- 
fequence  of  woiunds,  without  deadi,  or  lofs  of  me« 
mory,  or  intelle£b. 

There  is  a  very  marked  diftin6Bon  betwixt  pun&u- 
nng,  GUtdng,  or  even  burning,  the  ilirface  of  the  brain 
^d  preffing  it.  In  the  firft  there  is  Httle  or  no  eSeOt, 
6^  even  pain.  In  the  latter  there  is  ftupor,  pain,  or 
convulfiom.  The  reafon  is,  that  in  the  firft  it  is  a  loeat 
irritation  ki  x  place  which  has.  little,^  if  any,  feeling, 
While  in  th«r  latter,  the  tfkd:  of  the  pr^flure  fpreads 
extenfively.  ' 

No'fenfible  man  wUl  expt&j  in  the  moft  miniate  and 
tunfwearied  invtftigation  ol  the  ftmiftui^  of  the  braiA,^to' 
find  the  explanation  of  its  funftion.  It  is  interefting 
to  find  effefts  fo  peculiarly  conneded  with  the  opera- 
tions of  the  mind)  depending  upon  a  ftru£ture  of  fo 
grofe  and  animal  a  nature  as  this  of  the  brain,  fo  far  aa 
vft  have  feen ;  but  fUU,  all  explanatioii  of  thofe  operas 
fions  muft  be  viflonary. 
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CHAP.    n. 

OF  THE  VEINS  AND  SINUSES  OF  THE  BRAIN. 

'  I  ^HE  brain  is  very  profiifely  iiipplied  with  blood,  in 
■'■  fo  much,  that  the  blood  has  been  fuppofed  to  drcu- 
hte  in  the  brain  in  a  proportion  four  times  greater  than 
in  any  other  part  of  the  body.  This  is  the  molt  moderate 
calcolatioD,  and  it  has  been  formed  from  a  comparifon 
at  the  quantity  of  blood  circulating  in  the  head,  vith 
that  which  circulates  in  the  arm.  Boerhaave  and  Kiel, 
comparing  the  area  of  the  arteries  of  the  cerebrum 
with  that  of  the  afcending  aorta,  made  a  moft  erroneous 
calcnbdon  of  the  proportion  of  blood  circulating  in  the 
brain,  compared  with  that  of  the  reft  of  the  body. 
Had  Aey  compared  the  quantity  of  blood  within  the 
bead  with,  that  of  the  lungs,  of  the  liver,  of  the  fpleen, 
D4.  «r 
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or  of  the  kidney^  the  difference  would  have  been  left 
finking. 

Wherever  there  is  great  arterial  vafcularity,  we  are 
fure  to  find  alfo  peculiarities  in  the  venous  fyftem  of 
the  part ;  wherever  we  fmd  an  accumulation  of  tortuous 
arteries  paffing  to  a  gland,  we  fhall  alfo  find  the  vdns 
tortuous  and  large ;  or  wherever  the  arteries  of  a  part 
take  a  difeafed  a£Uon,  the  effeft  of  this  a£tion  will  be 
found  mod  perceptible  in  the  change  which  the  veins 
undergo.  In  fliort,  the  effeGt  of  difeafe  is  much  more 
furely  to  be  difcovered  in  the  venous  than  in  the  arterial 
fyftem ;  and  no  where  is  this  better  exemplified  than  in 
the  brain* 

The  following  appear  on  the  firfl  view  to  be  the 
mofl  ftriking  peculiarities  in  the  veins  of  the  brain; 
their  fizc }  the  little  conne£Uon  they  feem  to  have  with 
the  furrounding  cellular  membrane;  and  the  incon- 
fulcrablc  fupport  which  they  appear  to  receive  from  it ; 
their  having  no  valves ;  their  being  in  their  courfe 
ililUuft  from  the  arteries;  and  lafUy,  their  not  being 
gathered  into  great  trunks,  but  emptying  themfelves 
into  the  nnufes  of  the  dura  mater. 

It  is  not  eafy  to  conceive  how  the  vdns  of  the  brain 
fliould  have  been  fo  much  overlooked  by  the  older 
anatuniifts ;  but  from  the  difledions  of  Albinus,  and 
the  micrufcopical  obfervations  of  Leeuwenhoek,  we  have 
authority  for  what  is,  perhaps,  in  itfdf  fufficiently  evi- 
dent, that  the  veins  of  the  furface  of  the  brain  are 
derived  from  minute  ramifications  conveyed  in  the  de- 
licate pia  mater  ;  and  that  thefe,  as  in  the  other  parts  of 
the  body,  proceed  from  the  extrenjities  of  the  arteries, 
without  any  apparent  peculiarity  in  the  connection  be- 

6  twixt 
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'twixt  the  extremides  of  the  arteries  and  the  vdns  of 

thebrain  *. 

ft 

The  defcription  of  the  vans  of  the  brain,  previous  to 
their  entering  the  finus,  has  been  negleded.  I  divide 
diem  mto  the  external  and  internal  veins  of  the  brain, 
or  thofe  which  emerge  from  its  fubflance,  and  are  feen 
upon  the  fur£u:e;  and  thofe  which,  coming  chiefly 
from  the  fides  of  the  ventricles,  are  convoluted  in  the 
plexus  choroides,  and  terminate  in  the  fourth  finus. 

OF  THE  VEINS  WHXCtl  ARE  SEEN  UPON  THE  SURFACE 

OF  TH^  BRAIN. 

Vicq  d'Azyr  has  been  minute  in  his  attention  to 
the  vdns  of  the  furface  of  the  brain.  He  confirmed 
the  obfervadon,  that  almofl  all  the  veins  which  pafs 
into  the  lon^tudinal  finus,  open  in  a  direction  contrary 
to  the  ftream  of  blood  in  the  finus  f.    Thefe  fuper« 


♦  The  obfcrvation  is  trivial ;  bat  wc  mud  recoBcd,  that  Vda- 
liiu  cofitradided  Gakn,  and  affirmed,  that  thie  finufes  received  alfo 
artcfiet  which  gave  them  their  puHation.  ^This  opinion  was  refuted 
by  FflOopius,  but  adopted  by  Vieuflcns,  Wepfer,  and  others,  upon 
the  idea  of  the  £icility  with  which  injedion  pafTes  from  the  arteries 
into  the  finufes  ;  while,  on  the  other  hand,  Ruyfch  conceived  that 
the  cortical  part  of  the  brain  confifted  entirely  of  arteries. 

f  From  Vicq  d'Azyr's  table  we  (hould  be  led  to  conclude,  that 
the  v^ins  did  not  decidedly  all  open  with  tfieir  mouths  oppofed  to 
-ike  ftream  of  Mood.  Ridley  aflerts,  that  one  half  open  backwafds. 
Santoiini  alfo  obferves  gres^t  variation  in  the  direction  of  thefe 
vcini.  Lower,  while  he  pbferved  this  direction  backv^ards,  de- 
Icribcs  them,  at  the  lame  time,  as  paifing  obliquely  betwixt  the 
coatsy  like  the  gall  du£t  in  the  in^eftine,  pr  the  ureters  into  the  blad- 
der. 
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ficial  vems  of  the  forface  of  the  hemifpheres,  are  la* 

number  generally  from  ten  to  fifteen  on  each  fide. 
They  really  do  not  feera  to  be  worthy  df  thd  namute 
attention  which  Vicq  d'Azyr  has  bedowed  upon 
thoB;  he  has  molt  carefully  defcribed  ea^ch  indU 
yidual  branch,  and  that  not  in  general  terms,  btut  firft 
thofe  of  the  right,  and  then  thofe  of  the  left  fide.  Now^. 
although  thefe  veins  do  not  enter  the  fmos  of^poibd 
to  each  other^  nor  in  pairs,  ftiU  the  irregultfky  is  tri* 
fling,  and  were  it  important,  does  not  admit  of  defcrip- 
don.  Thoie  veins  do  not  lie  in  the  fuld  of  the  braia^ 
but  pafs  occafionally  along  the  interflices,  or  over  the 
convolutions  of  the  brain;  they  take  in  general  a  courfe 
from  before  backwards,  but  previous  to  their  entering 
the  (inus,  are  turned  forwards.  We  have  already  ob- 
ferved,  that  the  pia  mater  and  dura  mater  have  no  con- 
neSion,  but  at  (he  place  where  thofe  veins  enter  the 
Yamina  of  the  dura  mater ;  and  here  their  conneftion  is 
foinewhat  peculiar.  It  is  not  a  fimple  adhefion  of  the 
pia  nuter  and  dura  mater ;  but  a  white  fpongy  fub- 
ftance  feems  to  conned  and  ftrengthen  them,  and^ 
when  torn  afunder,  it  leaves  a  foft  fatty  kind  of  rough- 
nefs  upon  the  pia  mater.    Thefe  appear  to  me  to  be 


der.  Sabbaticr  fiiys  decidedly,  that  they  enter  with  their  mouths 
oppofed  to  the  courfe  of  the  blood  in  the  ikius.  From  Malacatme* 
we  ihould  be  led  to  conceive  (what  I  believe  to  be  the  truth)  that 
they  open  very  irregularly.  **  Non  tuttc  quefte  vene  fboccano  ob- 
^  hquamente  ad  un  modo  nel  feno,  come  non  a  tutte  la  membraztin 
interna  del  medefimo  fonuniniilra  quella  valvuktta»  che  pure  a  mo* 
di  lingua,  di  briglia,  di  mezza  luna  frc^uenteknentc  ne  ottura  la 
^  meta,  il  terzo^  o  minor  parte  degli  onfici.''    Malacane,  p.  94. 

the 


•       ' 
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die  fame  bodies  which  Ruyfch  fo  frequently  mentions  as 
Ktcle  particles  of  fat,  and  which  others  have  taken  t<> 
be  the  glands  of  the  pia  mater  *.'  Vicq  d'Azyr,  hi  his 
jdudiid  plate,  fig.  14,  has  cdnfontided  them  under  the 
name  of  the  glandulae  Pacchionif.  Of  thefe  vdnt 
lying  upon  the  furface  of  the  brain,  there  is  one,  or 
very  often  there  are  two  large  veins  on  each  fide,  and 
which  enter  generally  pretty  far  back  in  the  fmus,  and 
art  fomewhat  peculiar  from  their  greater  fize,and  their  fc- 
imdrcubr  courfe.  Thefe,  from  their  ftate  of  dilatation, 
aind  the  colour  and  fluidity  of  their  blood,  will  be  found 
hi  morbid  diffeftion,  to  mark  fafBciently,  in  many  in- 
ftances,  the  charafter  of  the  venous  fyftem  of  the  brain. 
There  is  again  another  vein  fomewhat  peculiar  in  its 
eourfe :  whilft  thofe  take  a  fuperficial  courfe,  and  ire 
upon  the  level  of  the  longitudirial  finus,  it  gathers 
its  branches  upon  the  internal  flat  furface  of  the 
hk  hemif^here,  and  rifes  fo  as  to  infinuate  itfelf  into 

•  *•  Poitio  piap  matris  in  Kquore,  cujus  fuperficies  exterior  obfita 
^  ?ariit  particulis  prominenUbus  cxiguisy  qnas  pro  glanclvlis  habtie» 
^  runt  nonnulli :  cum  autem  fint  diverfae  fotTnao^  et  colore  pinguidinezn 
"  rqxraBfcntent,  pro  pinguidine  potius  illas  habeo  praefcrtisi  cum 
**  inter  duplicaturam  piae  matris  aliquoties  pinguidinem  invenerim." 
The&urus  Anat.  ix.  N*.  xlii.  Epift.  ix.  p.  8.     Thef.  v.  N^  i. 

f  We  fee  alfo  what  he  fays  in  the  Acad,  of  Sciences,  An.  178 1, 
p.  502.  *'  Ellcs  etoient  plus  ou  moins  recouvertcs,  vers  leur  infer* 
^  lion  par  les  glandules  de  Pacchioni ;  les  ayant  examines  dans  pluii* 
**  eurs  fujetS)  j'ai  obferv^  qu'elles  etoient  a  peu-pres,  de  chaquc 
**  c6t6  aa  nombre  de  dix,  douze,  ou  quinze."  Ridley  calls  thefe 
•*  camous  adnefcences,"  betwixt  the  membranes,  p.  8.  As  to  the 
gland  which  Willis  affirms  to  be  fcattered  over  the  tunica  arachnoides* 
I  could  uever  (ee  thenu    Ridley. 

the 
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the  inferior  part  of  the  finus  ♦.  All  thefe  veins  of  the 
iarhce  of  the  cerebrum  have  very  free  inofculations 
with  each  other. 

I  cannot  any  where  better  obferve  the  negligence  of 
authors,  in  regard  to  the  glandulas  Pacchioni,  than  when 
fpeaking  of  the  mouths  of  thofe  veins  which  open  into 
the  great  longitudinal  finus. 

I  cannot  help  thinking,  that^  many  of  our  bed  au- 
thors have  overlooked  entirely  the  importance  of  the 
glandulae  Pacchioni ;  and  many  alfo  have  been  entirely 
ignorant  of  them.  We  have  already  mentioned,  that  a 
f^w  fp^all  bodies  by  no  means  conftant  nor  regular,  were 
(p  be  feen  upon  the  external  furface  of  the  dura  mater,  in 
the  courfe  of  the  longitudinal  finus,  or  at  no  great  diftance 
from  it.  We  have  mentioned  alfo  thofe  fatty-like  adhe- 
iions  of  the  roots  of  the  vein^  ]|8  they  enter  the  finus, 
and  which  rather  belong  to  the  pia  mater.  Both  thefe  are 
called  the  glandulse  Pacchioni  improperly.  The  bodies 
which  engaged  Pacchioni  and  Fautonus  in  fuch  violent 
difputes,  are  feen  on  the  infide  of  the  longitudinal 
fmus,  and  are  connected  with  the  opening  of  the  veins  f  ; 

they 

•  Vicq  d'Azyr. 

f  **  In  longitudinal!  jinu,  immediate^  fub  membranofis  expanfioni* 
**  bus,  in  areolis  chordarum  Williilanarum9  quin  et  fupra  eafdem  chor- 
**  dds  confitx  funt  inumcrae  glandulx  conglobatae,  propriai  et  tenuif- 
'*  fima  mcmbrana,  vcluti  in  facculo  concIuTx ;  quae  racematim  \x% 
**  plurimum  cocunt ;  raro  fparfim  difponiuntur :  he  glandube  utrin- 
que  ad  latent  falcis  mefToriae,  ab  ejufdem  apicc  ad  bafis  ufque  pof- 
ticam  partem  miro  prope  modum  artificio  procedcntes,  dorfo  la- 
ccrtorum  accumbunt,  &  partim  ab  horum  fibris,  partim  ab  iis, 
**  quz  a  chordis  emcrgunt»  firmantur,  atque  invicem  alligantur,  U% 
^*  ut  non  nifi  laccrat  acu  disjungi  pofiBoU"    Vide  Pacchioni,  p.  1 26. 
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they  appear  of  a  flefliy  colour,  proje£Hng  like  papillae, 
or  like  the  granulations  of  a  fore.  Pacchioni  fays, 
^  Ovorum  inftar  bombycinorum  apparent/'  which  de- 
fcribes  their  conglobate  appearance ;  but  they  are  of  a 
pale  fle(hy  colour,  which  Pacchioni  fays  is  owing  to 
tiieir  being  furrounded  with  mufcular  fibres.  I  have 
added  the  plate  of  Pacchioni,  and  contrafted  it  with 
a  more  natural  drawing  of  them.  The  preparation  from 
irfuch  Pacchioni  had  taken  his  plate,  was  previoufly 
macerated  in  vinegar*  Thefe  bodies  being  foft  and 
valcular,  have  allowed  the  minute  injedion  to  trai^ude 
in  feme  of  the  experiments  of  anatomifts,  which  has 
gjnren  rife  to  die  opinion  of  the  adual  communication 
of  tbe  arteries  of  the  dura  mater  with  the  iinufes.  As 
to  their  ufe  *,  I  am  in  confiderable  doubt.  Joan.  Fau^ 
tofim  (in  his  letters^  to  Pacchioni)  conceives  that  they 
ffn  out  a  fluid  into  the  finus,  to  dilute  the  venous 


M  Simi  long^tudmali  apertOy  in  confpe6hifn  veniunt  corpufcula  ro« 
^  tundSf  &  fubrotunda,  milii  forma*  (a  clarifll  Tiro  Pacchiono  de- 
"  teda)  hxc  magnitudinem  aciculx  vulgaris  caput  haud  fuperantt 
^  nifi  per  mkrofcopium  introfpictantury  aut  ex  duobus  corpufculit 
M  combinentiir.''  Ruyfch,  Thef.  viL  N*.  xxxiv.  From  this  we 
ice  how  various  the  fizc  of  thefe  bodies  is.  In  the  next  paragraph 
he  obferves,  **  Vix  et  ne  vix  qiiidem  ullom  ex  di£iis  corpufcuKs  vi* 
"  derc  poteft." 

*  It  if  curious  that  thefe  bodies  are  confined  to  the  longitudinal 
finus.  ^  AGrusiy  &  zque  animadveifionc  digniun  eft,  hafce  ghui* 
**  dulas  ad  folius  h>ngitttdinalis  iinus  htera  reperiri  cum  in  lateral!- 
**  bus  finubus  vel  nunquam,  vd  raro  admodum  per  pauca  eanindem 
**  veftigb  adnotenturi  libi  pnefertim  praefati  canales  deorfum  indi* 
<'  nare  inc^ronti  antcquamab  interfcptonuQ  dorfo  difcedant.*'  Pac* 
cUooiy  p.  127.  ^ 

blood* 
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blood  *•  ^  Pacchionl  defcribes  dii£b  pailing  from  them 
to  the  pia  tnater,  (which  are  thofe  connexions  that  we 
have  abeady  remarked,)  and  conceives  tiiat  they  hibri« 
cate  the  fuiface,  or  communicate  with  the  fuhftanc^ 
of  the  brain ;  and  that  they  are  prefTed,  and  their  fecre* 
lion  promoted  by  the  motion  of  the^  chordae  WilUfianas, 
and  the  adion  of  the  dura  mater  f. 

I  fhould  rather  conceive  that  they  had  a  valvujtar 
tftson.  CO  the  mouths  of  the  veins ;  they  projeA  fram 
the  mouths  of  the  veins  into  the  finus,  and  the  Uood 
pafling  from  the  veins  muft  filter  through  them,  and  be 
checked  in  its  retrograde  courfe,  and  perhaps  d)ftru6U 
cd  in  its  nattural  courfe  when  they  are.  enlarged.  As 
diefe  bodies  differ  very  much  in  the  variety  of  fubjefb^ 
they  muft  fometimes  impiede  the  free  egrds  o(  the 
blood  from  the  veins  of  the  cerebrum  into  the  longitu^ 
dinal  finus,  and  caufe  difeafe,  efpecially  as  they  are 
fofter  and  larger  in  old  men  J,  At  all  events,  they  arc ' 
too  much  overlooked  in  morbid  diffeftion. 

The  veins  which  anfwer  to  the  arteria  corp(ms  calioH, 

«  «  Ego  aqueum  humordn  in  glandulis  egregari,  fluere  lynv* 
^  pham  in  tubulis,  quos  tecum  lymphaticos  appdlo,  nonquaxn  n^ave- 
*<  rim,  fed  Uquidi  fluxum  ab  utrifque  rerfus  iiQum  magis^  quam  verfua 
**  ainbitum  cerebri  verHimilemy  magifque  naturse  kgibus  confonum 
«^  eOe  affirmo.'*     Fautonus  Epift.  D.  A*  Pacch.  Opcr.  Pacch* 

^77- 
f  *^  £x  iis  autem  in  mioimum  quidem  yafculum  lymphaticum  pro- 

•  dire  confpiccre  potui/'     Ruyfch. 

\  **  Flbris  carneis  lenuifEmis  drcumambiuntur  dngular,  unde 

^  colorem  cameo-pallidum  nanctfci  videntur:  in  fenibus  vero,  in 

**  quibus  hujufmodi  fibrae  enervate  nimis  laxantur,  et  ferme  difpa- 

**  rent,  glandulae  albefcentes,  &  magis  turgidz  cemuntur:  quod", 

**  Sc  in  hydrocephaliciS)  comatofis,  flt  id  genus  aliis  obfervari  poiTe 

**  t^bitrarcr.''    Pacchiooi  Open  p.  ia6y  127. 

and 
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and  vhidi  are  feen  iTing  upon  the  corpus  callofum  in 
z  very  fine  cellular  membrane,  rife  and  pais  into  the 
inferior  longitudinal  funis,  that  which  ie  formed  in  the 
lynim^  of  tbc  infcnor  fdgff  of  tfar  faly- 

or  THs  ihte{i;nal  veins  of  the  braiNi  amp  or 

THS  CHOROID  PLEXUS. 

Under  tlus  title  of  the  internal  vans  of  the  brain,  die 
Ae  cbormd  plexus  cotsut  naturally  to  be  cooiidered. 


i'f,J,2.  S.linjiiiir'ii 


The  moft  remarkable  thing  in  the  ventricles  of  the 
brain  is,  that  they  have  lyii^  in  them  this  very  peculiar 
nlcular  ftrufture,  the  choroid  plexus.  The  lining 
pembiane  of  thefe  cavitiei  is  extremely  thin  and  iinootb) 

info- 
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mTomuchy  that  -fome  anatomills  have  denied  its  eadft^ 
ence }  but  through  the  whole  ventricle  there  run  certain 
folds  or  plaits  of  this  membrane,  which  are  fo  loaded 
with  veflels  as  torefemble  a  flefhy  fubftance,  and  to  lofe 
altogether  dieir  refemblance  of  the  lining  membrane. 
The  plaits,  before  they  are  unravelled,  look  like  mafles 
of  tortuous  veflels,  lying  loofe  and  unconne&ed  in  the 
bottom  of  the  ventricles. 

The  largeft  portion  of  each  plexus  choroides  comes 
up  from  the  pofterior  prolongation  of  the  lateral  ven* 
tricles ;  they  then  nm  forwards.  In  each  ventricle  they 
lie  in  the  groove,  betwixt  the  thalamus  nervi  optid  and 
corpus  (treatum ;  and  cover  the  tenia  femidrcularis  ge- 
minum.  Thefe  two  plexus  of  the  lateral  ventricles 
unite  under  the  anterior  cms  of  the  fornix,  and  form 
a  finall  plexus,  which  is  continued  upon  the  inferior 
furface  of  the  velum  interpofitum,  and  even  into  the 
third  ventricle.  Again,  there  is  a  plexus  which  lies  in 
the  fourth  ventricle.  Vicq  d'Azyr  alfo  defcribes,  as 
occaiionally  occuring,  fittle  infulated  plexus  attached 
to  the  veins,  branching  on  the  corpora  (treata  *•  Thus 
each  divifion  of  the  brain  has  its  choroid  plexus. 

Thefe  vafcular  webs  muft  have  an  important  ufe^ 
I  fhould  conceive  that  they  chiefly  fecreted  the  fluids 
of  the  ventricle ;  for  I  believe  the  tortuofity  to  be  the 
moft  unequivocal  mark  of  the  aftivity  of  its  veflels. 

*  <<  Sur  le  c6te  des  ventriculeslat^uxyj'ai  quelqnefois  obferv^  d« 
^<  petits  plexus  choroides  ifol^,  que  accompagnoient  quelquefunt 
<*  de  ces  rameaux  des  vems  de  Galien>  que  Ton  voit  paiTer  Ibus  k 
^  trnwoL  OemicirculariSy  &  s'eteiuira  fur  le  corps  ftrie^''  Vkq 
d'Azyr  Memoir.  TAcad.  Roy.  1781,  p.  540. 
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This  opinion,  however,  is  nothing  new  *.  Anothei  pre- 
vailing idea  was,  that  the  blood  accumulated  in  thefe 
convoluted  veflels  occafioned  fuch  a  gentle  continued 
heat  as  favoured  the  circulation  of  the  fpirits  through  the 
cavities  of  the  brain,  and  prcfervedthc  fluidity  of  the 
l^erof  the  ventricle  t«  Great  variety  of  opinions  have 
prevailed  regarding  the  ftrufture  of  thofc  bodies.  We 
fee  diem  confifting  of  knots  of  convoluted  veflels ;  chiefly 
veins;  or  thefe  at  lead  are  moft  evident  from  their  fize, 
and  the  colour  of  their  blood.  Thefe  convolutions  of 
veffels  are  by  many  good  anatomifl:s  defcribed  as 
glands.  Varolius,  Sylvius,  Wharthon,  Willis,  Santo- 
rini,  and  Lieutaud,  confidcr  them  as  fuch  J.     Three 

•The  fuppofed  glands  of  the  plexus  clioroldes  were  conceived  to 
fccrcte  the  fluid  of  the  ventricles.  Where  the  plexus  lies  upon  the 
pofterior  crura  of  the  fornix,  it  is  often  difeafed,  having  knots  like 
gknds,  oFy  being  raifed  into  vcficles,  like  hydatids.  <*  Eas  buUas 
''humorem  ventriculorum  fccernere  olim  co:ijcclui*a  fait..  Verum 
•  vitio  cum  nafcantur  vix  pcrpetuum  habitum  generare  idoneac  erunt." 
'  Haller,  torn  iv.  48. 

t  See  Duvemey,  tomi.  p.  5J.  "  Ut  enim  fangiils  intra  finuiim 
^  cavitates  aggeilus,  Balnei  calidioris  viccni  predat,  quo  fpiritus  ani* 
'*  males  in  extima  &  cortical!  cerebri  parte  uberius  dillillentur :  ita 
"  ianguis  intra  plexus  hujus  \*ara  exilla  contcutiis,  quo  iidem  fpiri- 
"  tiis  in  penitiori  ac  medullari  fubilantia  idonee  circulentur,  Balnei 
"  mioorisy  &  magis  tenipcrati  loco  cITe  videtur."  Willis  Cerebri 
Anat.  p.  47. 

t  Galen  gives  a  good  dcfcription  of  the  choroid  plexus  ;  he  de« 
Cnibes  the  innumerable  veins  of  which  it  is  compoCed,  and  their  join- 
ing the  fuurth  (inus  by  the  vein  which  retains  his  name.  Some  have 
confufed  themfelvcs  with  a  paiTage  of  Ruyfch,  Thef.  iii.  No.  Ixv, 
&c,in  which  he  is  fpeaking  of  the  choroid  plexus,  where  it  appears 
in  the  bafe  of  the  fcuU,  from  the  bottom  of  the  fourth  ventricle. 
They  have  underftood  him  to  fay,  thr.t  the  plexus  wu:  covered  not 
vilh  the  pxa  mater,  but  with  the  tunica  arachuoides. 

VoL.nL  £  fets 
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fets  of  ARTERIES  pafs  up  to  the  plexus  choroides, 
from  thcbafe  betwixt  the  crura  of  the  brain ;  they  come, 
I  ft,  from  the  curve  of  the  internal  carotid  artery  ;  ad, 
from  the  communication  betwixt  the  bafilar  and  carotid 
artery ;  3d,  from  the  bafilar  artery,  and  moft  pofterior 
part  of  the  branch  of  communication.  Thefc  arteries, 
which  are  fmall,  are  convoluted  into  great  minute* 
ncfs  *  in  the  membrane,  and  their  blood  is  returned 
by  veins,  which  taking  a  very  tortuous  courfe,  feem  to 
entangle  their  branches,  and  form  a  melh  of  veins. 

The  blood  of  the  two  plexus  of  the  lateral  ventricles, 
and  that  of  the  third,  is  conveyed  into  the  velum  inter- 
pofitum,  or  that  membrane  which  ftretches  under  the 
fornix,  and  over  the  third  ventricle.  The  branches  of 
veins  alfo  which  extend  themfelves  upon  the  fides  of 
the  lateral  ventricles,  and  into  the  procefius  digitalis, 
being  gathered  together  upon  this  membrane,  open  mto 
the  vena  galcai,^  or  rather  form  it.    . 

The  moft  remarkable  branches  of  veins  in  the  lateral 
ventricle  are  thefe :  A  confiderable  branch  is  feen  to 
colled  its  branches  upon  the  anterior  part  of  the  ven* 
tricle,  and  in  the  anterior  fmus,  or  horn  of  the  ventricle. 
This  vein  runs  back  towards  the  anterior  cms  of  the 
fornix,  and  dips  under  it,  juft  above  the  communication 
of  the  ventricles;  and  joins,  the  veins  in  the  velum  of 
Haller.  Other  fmall  veins  are  feen  colle£Ung  their 
branches  upon  the  corpora  ftriata ;  and,  palling  un- 
der   the    centrum    femi-circulare  geminum,    conneft 

♦  "  Hunccc  plexiim  nil  tfle  nifi  arteriolas,  ad  vifiim  fuccofas,  a 
*•  natural!  conftitiitione  artcriofa  non  nihil  rcccdentes,  minimquc  in 
««  tnodum  contortas,  fcrpentinoqiie  modo  rq)tanles,  glandulafquc 
•*  reprcfcntantcs."  Ru}'fch,  Thtf.v.  Affcr.  quartus  N^.  Ixviii.  Not.  2. 
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thcmfelves  with  the  plexus. .  Again  feveral  branches 
of  veins  are  extended  in  the  pqfterior  part  of  the  ven« 
tricle.  Thefe  are  from  the  medullary  fubftance  of  the 
pofterior  lobe  of  the  cerebrum.  They  pafs  under 
the  pofterior  cms  of  the  fornix  and  join  the  vena 
jraleni.  Laftly  a  vein  remarkably  tortuous,  frequently 
fill!  of  blood,  pailes  forward  and  is  feen  at  intervals 
in  the  plexus  choroides.  This  vein  taking  an  acute 
turn,  joins  its  fellow  under  the  anterior  crura  of  the 
fornix  and  is  refleded  backwards  and  under  the  fornix, 
fb  as  to  form  the  beginning  of  the  vena  galeni. 

The  VEKA  GALENI  then  is  the  great  central  vdn 
of  the  brain.  It  ftretches  from  the  extremity  of  the 
fourth  finus  into  the  internal  part  of  the  brain,  to  re« 
cdve  the  blood  from  the  membrane  lining  the  ven- 
tricles,— ^from  the  fubftance  of  the  brain, — from  the 
plexus  choroides,— and  from  the  velum  interpofitum*  • 
It  lies  under  the  pofterior  part  of  the  corpus  callofum, 
ttod^  the  fornix  and  above  the  nates  and  teft^.  It 
}$  entimgled  in  the  vehxm  itfelf.  It  confifts  of  two 
great  branches  which  lie  parallel  to  each  other,  and 
vhicb  fometiines  have  the  appearance  of  being  twiftedy 
and  theile  unite  before  they  enter  the  fourth  or 
ftr^ght  finw. 

In  the  BASIS  of  the  brain  the  vein^  are  not  r>> 
i^arkable  nor  do  they  require  any  defcription  diftind 
•  from  the  finufes  into  which  they  open. 

*  The  yelttin  lying  upon  the  nates  and  teftes,  and  adhfcfing  to 
them  and  the  pineal  gland,  the  vena  galeni  receives  here  aHb 
veins  from  thofe  bodies,  and  jErom  the  upper  part  of  the  cert 
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They  are  fmall,  having  little  way  to  run';  and 
before  they  become  large  trunks,  they  empty  them- 
felves  into  the  numerous  lefler  finufee  betwixt  the 
dura  mater  and  bafe  of  the  fcuU.  This  is  perhaps 
a  provifion  againft  the  preffure  of  the  brain.  In  paf- 
fing  into  thofe  finufes,  the  veins  take  a  long  oblique 
courfe  betwixt  the  lamellae  of  the  dura  mater ;  which 
has  given  occafion  to  anatomifts  to  defcribe  many 
intricate  leffei*  finufes. 

OF    THE     PARTICULAR    SINOSES. 

Although  by  the  term  funis  we  arc  to  underftand 
the  great  veins  of  the  brain,  yet  as  having  fome  cir* 
cumflances  peculiar  to  them  it  is  well  to  diftmguifli 
them  by  a  diftin^t  appelUtion. 

SUPERIOR    LOKGITUDINAJL    SINUS. 

This  is  a  triangular  channel,  running  in  the  falx 
from  the  crifta  o^alli  of  the  rethnfioid  bone  to  the  cru- 
cial  ridge  of  the  occipital  bone.  It  is  not  conftant  in 
its  origin.  Sometimes  it  begins  from  a  blind  foramen 
before  the  crifta  galli*.  Sometimes  from  *tliie  orbital 
finiist*  In  fome  fubjeSs  it  begins  only  oppofite  to  the 
fontanelle,  or  even  further  back,  and  then  at  once 
fwells  out  to  a  large  fize. 

As 

*  Malacame,  HallcT,  Gautler. 

•J*  Thcfe  finufes   as  frequently   are  continued  into  the   inferior 

longitudinal  finus  or  into  the  circular  or  eliptical  finus ;  they  are  like- 

Jteure  (breaks  under  the  dura  mater,  covering  the  orbital  procefs. 

•*  Molti  fra  i  voti  biflunghi,  ovali,  tondi,  irregulari,  che  fi  vjdono  all% 

<*  angolo  inferior  del  fono  L.  S.  Soao  caverne  cicche  o  le  une  coUc 

"altra 
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As  the  finvis  pafles  backwards  it  is  gradually  eij-, 

larging  for  the  reception  of  the  veins  from  the  furfacc 

of  the  cerebrum.     As  we  have  already  demonftrated 

by  the  marginal  plate  of  the  fe£Hon  of  the  longitudinal 

finus  (page  52),  the  bafe  of  the  angle  is  curved,  an- 

fwering  to  a  fulcus,  which  runs  in  all  the  length  of  the 

cranium,  from  the  aethmoid  bone  to  the  crucial  ridge 

of  the  occipital  bone.     The  Uteral  planes  are  drawn 

tenfe  and  converge  into  an  accute  point;    the  angle 

formed  by  the  Iplitting  of  the  internal  layers  of  the 

dura  mater,  is  ftrengthened  by  ftrong  flips  of  fibres, 

which  upon  the  infide  of  the  finus  have  the  effed  of 

making  it  irregular,  and  in  fome  degree  having  the  apr 

pearance  of  cells,  into  fome  of  which  cells  the  probe 

enters,  and  leads  to  the  veins  on  the  furface  of  the 

brain;    others   are  blind,  or  lead  to  leffer   finufes, 

which  not  unfrequently  run  parallel  for  fome  length 

to  the  great  finus ;  or  the  probe  paffes  fi-om  one  of  thefe 

cells  to  another.     Sometimes,  however,  the  finus  has 

Ao  fuch  .irregularities,    but   is   ftraight  and  fmooth 

through  its  whole  length  *. 


^^tre  communicanti  lafciate  dai  ^a  defcritti  fafci  della  fibrofa, 
^  fcnza  che  ad  eife  giunga  vafo  aliuno."     Malacarne,  p.  94. 

"  Hac  ^ellulae  ab  cxpofito  finu  ad  vcrticcm  ufque,  uberiorc^ 
"  *tquc  magis  ampl^  pcrfpiciuntur,  ct  incqualitcr  hinc  inde  locantur ; 
^ip&nim  plurimac  vacuac  funt  habentque  orificiain  oppofitas  quail 
"  partes  hiantia ;  membrania  circumteguntur  quae  eft  inftar  valvulap 
^  &milunari8>  totam  taracn  cavitatem  oon  occludentis ;  reliqux  verg 
"  favcolas  tantummodo  impervlas  reprefentant."    Pacchioni,  p.  124- 

*  The  internal  membrane  of  the  finus  is  perfe6lly  fmooth,  and  is 
continued  into  the  coats  of  the  internal  jugular  veins  j  it  2s  of  the 
umc  nature  with  the  internal  coat  of  the  vein. 

E  3  This 
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Tim  fitiizs  has  in  feme  rare  inftances  beefl  found  of 
a  fqoare  fhape  j  its  lower  furface  ferving  as  a  roof  fbr 
another  finus  of  a  triangular  form,  which,  for  feme  way, 
tui!i8  parallel  with  the  great  (inus,  and  which  was  of 
tourfe  alfo  included  in  the  lamma  of  the  ialx^-^thefe 
Malaeame  calls  fern  fubaltemi.  Irregular  teflfer  (inufe$ 
lire  by  no  means  uncommon,  and  they  form,  fome- 
tknes,  eommunications  through  a  great  extent  of  the 
longitud^al  iinns  ;  or  again  it  will  be  found  that  the 
longitudinal  fmtkS  deviates  confiderably,  in  fome  fab- 
jieds,  from  the  ftradght  line,  taking  a  curve  or  circle, 
l^nerally  behind  the  fontanelle ;  or  it  fends  off 
branches,  which  again  unite  with  it ;  or  it  is  fairly 
divided,  fo  all  thefe  cafes  the  chords  or  fafdcufi 
of  the  dura  mater  flretch  out  over  the  finxifes,  and  pro^. 
teik  them  from  compreflion. 

Inftead  of  reaching  backwards  to  thf  crudal  Ime 
upon  the  ocdfMtal  bone,  the  longitudinal  finus  has  been 
found  to  divide  at  the  beginning  of  the  lambdoidal 
future,  aid  to  follow  them  in  a  diredion  towards  tht 
petrous  bone  *  while  the  lateral  finufes,  running  in  the 
duplicature  of  the  tentorium,  were  reduced  to  a  very 
narrow  cOmpafs. 

From  the  ftrength  of  the  conneftions  of  the  fiiiufes, 
and  from  the  languid  courfe  of  the  blood  through  them, 
I  fcarcely  believe  that  the  finus  has  ever  fufFered  the 
diilention,  which  Malacame  defcribes  in  fome  cafes« 
I  fiiould  rather  fuppofe  that  what  he  mentions  had  been 
liatural  and  congenital  enlargements ;  efpecially  con- 

*  Malacarncy  part  i.  143. 

iidering 
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iidering  that  the  (inufes,  like  the  other  veins  of  the 
body,  are  very  apt  to  be  irregular. 

i 

XATERAL  9IKUSES,   OR    THE   FIRST  AND  SECOND   OF 

THE  ANCIENTS. 

The  lateral  finufes  are  formed  by  the  fplitting  of  the 
lamina  of  the  tentorium,  as  the  longitudinal  (inus  is  by 
that  of  the  falx.  From  the  crucial  ridge  of  the  occi- 
pital bone  they  ftretch  nearly  horizontally ;  following 
the  connexions  of  the  tentorium  in  a  diredkion  toward 
die  petrous  bone  ;  then  they  take  a  curve  downwards 
and  forwards,  to  terminate  in  the  internal  jugular 
vein;  pafling  through  the  foramen  lacerum  of  the 
temporal  and  occipital  bones. 

Very  frequently  the  one  lateral  finus  is  larger  than 
the  other — generally  the  right  is  the  larger,  and  fome- 
times  the  left  is  entirely  wanting  *. 

They  diverge  from  the  termination  of  the  fuperior 
longitudinal  (inus  at  the  crucial  point  of  the  occipital 
bone :  but  fometimes  they  are  irregular,  diverging 
higher,  and  even  palling  round  in  the  circle  of  the 
pofterior  part  of  the  cranium,  at  fome  diftance  from 
the  tentorium  !• 

The  right  lateral  finus  for  the  moft  part  begins 
higher  than  the  left.  It  is  generally  longer,  and  may 
be  confidcred  as  the  continuation  of  the  longitudinal 
finus.  Nay,  in  fome  fubjefts,  the  right  or  left  lateral 
finus  begin  from  the  longitudinal  one,  while  that  of 
the  other  fide  is  continued  from  the  fourth,  or  the  tor- 

*  Licutaud  Anat.  Hift.  f  Malacarne.  * 
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cular  hierophili ;  and  the  lateral  finufes  are  feparated 
at  their  origin  by  a  membraneous  ifthmus — if  it  ibould 
happen  that  the  left  lateral  fmus  receives  the  fuperior 
longitudinal  one,  it  'Would  be  found  to  be  four  times 
the  fize  of  the  right ;  fometimes,  alfo,  the  longitudi- 
nal finus,  turning  to  the  right,  is  continued  into  the 
fnius  of  that  fide ;  and  the  left  lateral  fmus  opens  or 
begins  by  two  or  more  irregular  holes  *. 

I  have  feen  a  more  remarkable  variety  of  the  lateral 
fihufes.  The  blood  which  fhould  flow  from  all  thofe 
parts  of  the  brain  from  which  the  fuperior  and  inferior 
longitudinal  fmus,  and  the  vena  Galeni,  and  fourth 
fmus  are  derived,  feemed,  inftead  of  pafling  by  the 
root  of  the  tentorium,  to  have  forfaken  thefe  channels ; 
the  lateral  fmufes  were  left  diminutive ;  and  the  blood 
had  taken  a  courfe  in  the  trad  of  the  pofterior  occipital 
fmufes,  and,  after  incircling  the  foramen  magnum,  it 
gained  its  ufual  outlet  f. 

The  angles  of  the  lateral  fmufes  are  ftrengthened  by 
membraneous  fafciculi ;  which  pafs  radiated  from  point 
to  point,  or  are  coni'ufedly  intricated;  betwixt  thefe 
the  veins  enter  as  in  the  longitudinal  fmus  ;  where  the 
fmus  dcfcends  from  the  level  of  the  tentorium  in  the 
angle  formed  by  the  occipital  and  petrous  bones,  there 
are  many  ftrong  irregular  fafciculi  of  fibres :  under  this 
point,  being  no  longer  proteded  from  compreflion,  by 
their  triangular  fhape  and  the  tenfion  of  the  tentorium, 
the  fmufes  are  irregulajr;  they  are  now  fimk  in  the 

*  Sec  Morgagni  Adverfarla  VI.  tab.  i.  fig.  I. 
f  There  arc  iullaiiccs  of  the  lateral  finufes  opening  into  the  exter- 
nal jugular  vciii. 

fulci 
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fuid  of  the  bones,  and  the  dura  mater  fpreads  its  (heath 
over  them. 

The  gresit  irregular <:avity  *,  in  which  the  extremities 
of  the  lateral  Ifinufes  lie  t?  and  the  foramen  lacerum 
have  much  variety,  and  their  ftraightnefs  feems  to 
affed  the  fize  of  the  finus  in  its  whole  length ;[. 

OF  THE  INFERIOR  LONGITUDINAL   SINUS. 

The  inferior  longitudinal  fmiis,  or  fimply  the  lefler, 
or  inferior  finus  of  the  falx,  runs  in  that  edge  of  the 
bix  which  penetrates  betwixt  the  hemifpheres  of  the 
cerebrum.  It  is  extremely  fmall  towards  the  fore  part 
of  the  falx ;  but,  as  it  pafTes  backwards,  it  goes  on  in- 
creafing  by  the  acceffion  of  veins  which  come  from  the 
hemifpheres,  and  corpus  callofum,  and  from  the  falx 
itfelf.  It  is  formed  betwixt  the  lamina  of  the  felx. 
Sometimes  it  runs  in  its  very  edge,  but  as  frequently 
a  little  way  removed  from  it ;  fometimes  it  is  found 
beginning  very  far  back  in  the  falx.  The  fore  part  oif 
it  is  more  like  a  vein  running  in  the  falx  than  a  finus* 
It  is  in  general  to  be  feen  more  fuperficial,  and  in 
every  refped  like  a  vein,  (there  being  no  provifion  for 

■*  Lower  conceives  that  the  fize  of  the  jugular  folTa  was  the  effeA 
ef  the  refliu  of  the  blood ;  and  that  the  greater  fize  of  the  fmus  of 
the  right  fide  was  to  be  traced  tp  the  praAice  of  nurfes  laying  their 
children  chiefly  on  the  right  fide  !  See  alfo  Morgagni  Adverfaria 
Afiat. 

f  Sec  Willis  Anatom.  Cercb.  Hum.  p.  29,  and  the  plate. 

%  Some  very  large  veins  open  into  the  lateral  fmus;  they  syr 
derived  from  the  pofterior  lobes  of  the  cerebrum  and  the  cerebellum. 
Thefe  infmuating  irregularly  betwixt  the  lamina  of  the  tentorium, 
and  running  for  fome  way,  have  been  confidered  as  additional  fmufes. 
See  Haller,  torn*  ir.  p.  149. 

'.  ,  preferving 
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w^vHCiXii^g  it  bom  compreflion)  upon  one  fide  of  the 
...I\#  It  very  often  takes  a  waving  courfe  upoo  the 
iiilx;  while  it  receives  Tcins^  which  branch  in  the 
lubitance  of  the  fabc,  and  form  communications  be- 
twixt k  and  die  fuperior  longitndinal  funis.  Itopcm 
into  the  (Iraight  or  internal  finus,  near  the  ddge  t>f  the 
tentorium* 

OF  THE  IKTERNAL,  STRAIGHT,  OR  FOURTH  SINUS  *. 

I  would  call  this  the  internal  finus,  from  its  fitua-* 
tion,  but  more  particularly  from  its  receiving  the  veins 
firom  the  internal  part  of  the  brain.  This  finus  is 
formed  chiefly  by  the  vena  galeni;  which,  coming  out 
from  betwixt  the  corpus  coUofum  and  tuberculi  qua« 
drigemini,  enters  betwixt  the  lamina  of  the  middle 
part  of  the  tentorium,  where  it  is  united  to  the  falx  ; 
fo  that  by  the  tenfion  of  thefe  two  partitions^this  finus 
is  drawn  into  a  triangular  form,  and  is  as  incomprefli- 
lle  as  thofe  finufes  which  run  comiefted  with  the 
bone. 

It  opens,  for  the  moft  part,  by  an  oval  mouth, 
formed  by  ftrong  pillars  of  fibres,  into  the  left  lateral 
finus,  rather  than  direftly  in  the  middle  of  the  com- 
munication of  the  three  great  fmufes.  We  fhall  find 
this  like  the  other  finufes  fuffering  confiderable  variety ; 
or  irregular  fmaller  finufes  will  often  be  found  running 
betwixt  the  lamina  of  the  tentorium. 

♦  Sinn«  quartus,  Pcrpcndicularis.  Hallcr — The  fourtTi  finos  ;  the 
two  lateral  being  the  firil  and  fecond,  and  the  fengittidinal  being  the 
third  Smuu 
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POSfEltlOR  OCCIPITAL  6lNtTBfi§. 

Hitfe  are  fo  called  in  oppofidon  to  fome  irregular 
»d  linall  fmufes,  ^Uch  run  upon  the  occipital  bone 
before  the  great  foramen.  The  posterior  occipi- 
ItaL  sitnjs  lies  in  the  Kttle  falx  of  the  cerebellum ;  it 
lifes  upwards^  and  opens  into  the  common  union  of 
ibt  longitudinal  and  lateral  finufes ;  it  commotdy, 
however^  lies  rather  to  the  left,  and  empties  itfelf  into 
the  left  lateral  fmus.  It  is  by  no  means  ♦  conftant ; 
fflte  the  other  lefler  finufes  h  is  fubjeft  to  great 
tariety;  and,  before  it  rifes  into  the  tentorium,  or 
tmpties  itfelf  into  the  larger  fmufes,  it  has  a  communis 
cadon  or  emiffiuium,  by  which  part  of  the  blood  may 
pa&  into  the  external  vekis,  du:'ough  a  foramen  in  tlui 
^centre  of  the  ocdpital  bone  f. 

THE  INFERIOR  LATERAL  SINUSES. 

Xfkt  inferior  lateral  finufes  are  (till  more  rarely  to  be 
ftluid  than  the  lad,  in  fo  much  that  Vicq  d'  Azyr 
Skys  he  nerer  has  (een  them.  They  run  in  the  lamina^ 
«r  under  the  dura  mater,  of  the  pofterior  fofla  of  the 
bafe  of  the  fcull ;  that  is  the  hollow  of  the  occipital 
bone,  \crhich  is  xmder  the  tentorium.  They  are  fo 
irregular  that  ihey  frequendy  occur  in  one  or  other 
fide  only.    They  communicate  widi  the  pofterior  part 

♦  Vicq  d' Azyr. 

f  Malacarnc*— This  fmus  k  fomctiaict  double ;  or  it  has  two 
Vranches  encircling  the  pofterior  nuu;ginc  of  the  ocdpital  hole ;  or»  at 
I  hare  already,  obfervedy  it  takes  the  office  of  the  great  fuperior 
lateral  finuies^  and  empties  it  into  the  foramiim  lacera  ;  or  they  com- 
laonicate  with  the  ver^bral  veins.  See  Obfervations  fur  mi  dilata- 
tion finguliere  des  fiaus  occipitaux,  Mem.  de  I'Acad.  Roy«  Amio 
1781,  p,  596. 

of 
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.     .i.uiKa  ooerum;  with  the  pofterior  petrons 
i.  .    .  vwiicbtjJ  Ycios  ;  or  lafUy  they  occur  ai8  an  ir- 
'..;.»:.u   KN.UccU'.HX  of  channels  running  in  the  feveral 
•ui^hoouiln^  thmoiities  *. 

Wo  'cc  then  that  there  is  a  point  of  union  for 
ill  lIuic  liuufes,  which  we  have  not  as  yet  defcribed: 
wc  ice  that  th^  fuperior  longitudinal  fmus,  the  two 
liLiciul  ilnufes,  the  fourth  (and  confequently  the  in- 
tciU>r  longitudinal  finus),  and  the  pofterior  ocdpital 
luuis,  unite  at  the  crucial  fpine  of  the  occipital  bone. 
'Ihis  is  the  torcular  hierophilif,  torcular,  lacuna^ 
platea^  tertia  vena,  palmentum,  pelvis,  laguncula.  -  It 
was  natural  that  the  attention  of  the  ancients  fhould  be 
drawn  to  this  part;  for,  upon  opening  this  union  of 
the  fihufes,  we  find  a  large  irregular  cavity,  which 
feems  to  be  particularly  ftrengthened  by  thefe  ftrong- 
facficuli  of  fibres,  which  foim  the  fupport  of  the 
finufes  |.  Ignorant  of  the  circulation,  imagining  that 
the  blood  afcended  by  the  great  jugular  veins  to  the 
lateral  finus,  and  feeing  that  the  lateral  finufes  opened 
into  this  central  cavity,  they  conceived  that  the  blood 

*  "  Indepcndcntc  dai  feni  lateralia  inferiori  ho  veduta  tra  Ic  robufie 

**  lamine  c  le  fibre,  dalle  quali  incomincia  craflifliino  Pimbuto  vcrtc- 

■  •*  brale  intorno  al  inaggior  foro  del  cranio  una  quantita  di  cavemc,  di 

•  **  cellule  communicanti  infieme,  le  quali  formavano  un  feno  drcolare 

**  irregolariflimo  appoggiato  fulla  parte  fupcriore,  o  fia  ful  margine 

•*  iiitemo  del  foro  medefimo."     Malacame,  p.  113,  114. 

•J-  Herophilus  was  a  Greek  physician,  a  difciple  of  Praxagoras, 
and  cotemporary  with  Erafiftratus. 

J  "  Deinde  ct  illia  per  feftionem  fcalpellum  injiciensj,  furfum 
**  adigere  conobcris  ad  ufquc  vcrticcm  ubi  vcnoe  duae  invicem  congrc- 
•«  diuntur ;  quam  regioncm  Herophilus  nominal  lenon,  torcular 
••  Galen.  '  Lib.  Nonus  dc  Cerebri,  &c.  Diffeftione.'* 

6  deftincd 
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dcftuicd  for  the  brain  underwent  an  operation  there, 
and  was  thence  fent  through  every  part  of  the  brain  ♦. 

OF  THE  LESSER  SINUSES  IN  THE  BASE  OF  THE         ' 

SCULL,' 

Befides  thofe  larger  (inufes  which  we  have  defcribed, 
and  which  convjey'  back  the  great  proportion  of  blood 
circulating  in  the  brain,  there  is  a  fet  of  leffer  fifiufes' 
which  lurk  betwixt  the  dura  mater  and  the  anterior 
part  of  the  bafe  of  the  fcuU.  Thefe  laft  are  ftilly  more 
intricate  than  the  othen ;  they  lie  upon  the  irregular 
furface  of  the  fphenoid,  temporal,  and  occipital  bones ; 
and  tend  backwards  to  the  great  emboucihoir  formed 
by  the  irregular  hole  in  the  temporal  and  occipital 
bones* 

THE  SPHENOIDAL    SINUSES.'^ 

The  SUPERIOR.  SPHENOIDAL  SINUSES  are  feated  in  a 
fold  of  the  dura  mater,  on  the  internal  margin  of  the 

•  **  Cocuntes  autem  in  vcrticc  capitis,  quae  fanguinem  deducunt 
^  meningis  duplicaturae,  in  locum  quendam  ^cuum  qoaii  ciftermuu 
^  (quern  ianeob  idipfumHcrophilustorcular  folet  nomii)are9)inde'C€Uit 
**  ab  arce  quadam  omnibus  fubjedUs  partibus  rivos  mittunt ;  quorum 
*'  numerum  nemo  facile  dixerit,  quod  partium  nutriendarum  numerus 
*  fit  infinitus.    Manant  autem  rivorum  nonuUi  quidem  ex  medio  Ipfo 
''Ipco  in  totumcerebelluiiiiy  fe6U,  ac  derivati,  eodem  prorfus  modo» 
''  quo  ii  qui  in  areolis,  alii  autem  ex  parte  anteriore  feruntur,  ea 
*'  fcilicet  qua  torcular  excipit  dixeris  utique  velut  rivum  quendam 
^  ianguinis,  quem  et  ipfum  ex  crafia  meninge  admodum  ingeniofe 
**  fiibricata   eft,  partibus   enim    ipfius   meningis '  quse.  fanguinem 
"dttxehmt  ad  torcular  appulfis,  dimifTaque  illinc  aliqua  in  parte* 
."  fubje^asy  oon  amplius,  quod  fuperarat,  uni  vense  concredidit,  fed 
**  preterea  ex  craifae  meningis  partibus  anterionbus  extends  rivuium 
.**  cfiBcit,  ex  quo  primum  multos  rivulos  per  totam  viam  produxit.'* 
Galen,  cap.  vi»  de  torcular,    Ei  quo  pado  vcruf  intra  cerebrum  dijlri* 
humfur. 

.  .  wing 
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vring  of  Ingraflias,  and  before  the  great  wing  of  the 
fphenoid  bone ;  they  receive  the  bk>cd  in  part  from 
the  orbit,  ajid  from  the  dura  mater ;  they  open  lAto 
the  cavernous  finus,  or  perhaps  into  the  opthalmic 
finus,  which  of  courie,  for  the  moll  part,  ccmveys 
the  blood  into  the  fuperior  or  inferior  longitudinal 
£nus. 

TThe  INFERIOR  spHENoipAL  SINUS  IS  Very  irregular 
9nd  inconftant  It  is  in  the  dui*a  mater,  covering  the 
great  wing  of  the  fphenoidal  bone :  th^  blood  of  thi^ 
finus  is  emptied  into  the  cavemoq^  finus,  or  efcapes  by 
cmefiarii  into  the  trunk  of  the  temporal  veins. 

The  ANTERIOR  cLYNoiD  SINUS.— -The  pofterior 
dynoid  fmus,  or  eliptic  finus,  and  the  circular  fmus^ 
are  one  and  the  fame  ;  the  difference  confifts  only  in 
the  manner  of  defcribing  them  j  the  circular  sinus 
Bes  within  the  clynoid  proceffes  of  the  fphenoid  bone^ 
and  furrounds  the  glandula  pituitaria  *. 

As  this  circular  finus  opens  upcHi  each  fide  int»  the 
cavernous  finus,  it  is  not  unaptly  divided  into  two ; 
the  anterior  half  of  the  circle,  being  the  anterior 

♦  Ridley  dcfcribcs  it  in  thefc  words  :  "  Another  I  difcovercd  by 
••  having  injedled  the  veins  with  wax,  running  round  the  pUuitaij 
••  gland  on  its  upper  fide,  forewardly  within  a  duplicature  of  the 
•*  dura  mater,  backwardly  between  the  dura  mater  and  pia  mater, 
**  there  fomewhat  loofely  ftretched  over  the  fubjacent  gland  itfelf, 
<'  and  laterally  in  a  fort  of  canal  made  up  of  the  dura  mater  above* 
*•  and  the  carotid  artery  on  each  outfide  of  the  gland,  which,  by 
**  being  faflened  to  the  dura  mater,  above  and  below,  at  the  bafis  of 
"  the  fcull,  leaves  only  a  little  interftice  betwixt  itfelf  and  the  gland."" 
(  Accuratius  tamen  a  Rilleyo  defcriptus  eft.     Haller. ) 

But  Ridley  U  affummg  merit  to  himfelf.  Brunnerus  defcribet 
thii  ilnus. 

dynoid 
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elyttoSd  finus  of  feme  author ;  the  pofterior  half  (which 
is  in  general  wider),  the  eliptical  or  poflerior  clynokl 
fitttts,  orfemiiunar. 

This  fiiitts,  like  moil  of  the  leffer  finufes,  is  irregtilar 
in  its  (hape,  its  fize,  its  communications,  and  its  origin  *w 
Its  natural  communication  is  with  the  cavernous  finiis, 
winch  in  fad  encroaches  upon  its  fide ;  it  wiU  be  (bund 
to  communicate  alfo  with  the  fphenoidal  finufes,  and 
the  obliqui  or  petrous  finufes  f :  at  one  time  the  antariov^ 
h^  of  the  circle  is  wanting ;  at  another  the  pofterior  ^« 

THE    CAVERNOUS    SINUS. 

The  cavernous  finus  is  a  great  irregular  centime  of 
commtmication  with  the  leffer  finufes  in  the  bafe  of  the 
fcull.  This  fmus  is  funk  upon  each  fide  of  the  fella 
turcica,  and  is  formed  in  the  irregular  fplitting  of  the 
lamella  of  the  dura  mater  :  it  is  of  a  triangular  fhape  ; 
It  extends  from  the  fides  of  the  fella  turcica,  even  to 
the  foramen  fpinaK  §•  The  pointed  extremity  of  the 
tentorium,  which  extends  forwards  from  the  angle  of 
the  petrous  bone  to  the  pofterior  clynoid  procefs, 
covers  and  protefts  it.     The  cavernous  finus  is  different 

♦  **  Vvic  fono  U  originiy  c  Ic  foci  di  quefto  fteoo.  Alcunc  volte  il 
**  fbodo  idcUa  foilk  pituit&ria  vi  invia  due  canalctti  longitudinaliy 
**  che  fcprrono  ful  dorfo  di  quelle  due  picghe  fottill  falcate  ond-ie 
*'  tripartita  la  glandula  pituitaria.  Alt  re  volte  la  fofla  divifa  per 
^  traverfo  da  una  fimil  piega  che  pure  ha  ful  dorfo  il  fuo  feuo, 
**  alio  elittico  lo  invia.'*     Malacarnc,  p.  123. 

f  HaHer,  torn.  iv.  p.  154. 

%  "  Nunc  anterior  nunc  pofterior  ejus  arcus  amplior  eft  ;  nunc  antc- 
**  rior  nunc  pofterior  ejus  arcua  deficit ;  nunc  tot  us  ipfi  defideratur; 
•  interdum  vcre  dupliccm  fuifle,  referunt."  Sommerring,  vol.  v.  P.S54. 

§  Mabcamc* 

from 
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from  all  the  others  j  it  is  an  irregular  cavity,  full  of 
fibrous  cords  traverfing  it,  which  gives  it  a  kind  of 
cellular  appearance.  It  is  like  a  difeafed  part  into 
which  the  blood  had  been  driven,  till  the  cqllular  tex- 
ture had  been  diftended  and  partly  deftcoyed.  After 
^  minute  inje£tion,  fmall  arteries  are  feen  to  ramify 
among  thefe  fibres ;  the  internal  carotid  artery  rifes 
through  it,  and  the  fixth  pair  of  nerves  is  •involved  in 
k,  in  their  paflage  from  the  fculL  . 
,  This  finus  is  the  centre  of  the  little  finufes  and  veins 
of  the  anterior  part  of  the  bafe  of  the  brain  and 
cranium  t  four  or  five  veins  pour  their  blood  into  it, 
from  the  anterior  lobes  of  the  brain  and  the  fofla  filvii ; 
fometimes,  even  the  opthalmic  veins  open  into  this  r&- 
ceptacle*.  The  fuperior  and  inferior  petrous  finxifes, 
and  the  bafilar  finus,  open  into  it  behind ;  the  circular 
before ;  the  fphenoidal  finufes  and  veins  of  the  dura 
mater  upon  the  fide  ;  while  the  right  and  left  finufes 
often  communicate  by  means  of '  the  tranfverfe  finus. 
Befides  thefe  the  petrous  finufes  have  feveral  commu- 
nications, or  emiffaria  as  they  are  called,  viz.  by  the  in- 
ferior maxillary  foramen,  the  funnel  of  the  carotid 
artery,  through  which  defcends  a  vein,  (the  vena  fo- 
dalis  arteriae  carotidx,)  which  terminates  in  the  pteri- 
goid  plexus  of  veiiis,  the  fphenoidal  fiflure,  the  intcr- 
offeous  fmus  of  Malacame  f. 

•  This  vein,  the  vena  angolana,  makes  a  very  remarkable  emiflaria, 
but  it  is  more  probable  that  the  blood  in  fuch  veins  runs  inwards 
llian  that  it  efcapes  from  the  fcull  to  the  external  veins. — Cum  vcnis 
poflcrioribus  frcquentcs  nexus  init.     Sommerring,  vol.v.  p.  354. 

f  The  Emiffaria,  413,  of  Tabarini.  Obfcrv.  Anatom.  p.  42,  ct. 
fc^. 

The 
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The  TRAKSvcmsE,  or  posterior  clykoid  smusy 
Tans  accols  feom  one  oblique  finus  to  another  bdiind 
the  pofterior  clynoid  proceifes  *•  In  its  form  it  is  not 
peculiar,  nor  is  it  very  regular. 

Them  are  two  petrous  siKiJSfis^  the  amerior  and 
pofterior,  or  the  inferior  and  fupenor  fmufes ;  thefe 
two  come  off  nearly  together  from  the  jcarvemous 
finuG,  and  running  back  upon  the  petrous  bone, 
termaate  m  the  lateral  finufes  or  beginning  of  die 
internal  jugular  vein;  but  which  two  to  take  as 
petrous  finufes  is  a  queftion.  For  example,  Malacame 
ihows  that  there  is  a  iinus,  by  no  means  uncommon, 
which  belongs  as  ftridly  as  thole  others  to  the  petrous 
forAm  of  ch^  temporal  bone. 

He  calls  this  new  finus  the  anterior  petrous  finus ; 
and  the  fnpmor  of  other  writers,  he  calls  the  pofterior 
petrous  finus  ;  and  the  inferior  petrous  finus  of  other 
writers,  as  it  lies  more  upon  the  cuneiform  apophyfis 
of  the  OGOfxtal  bone,  and  runs  flantingly,  he  calls  the 
oblique.  I  would  on  the  contrary  confider  two  of 
thefe  as  ihe  pedrous  fmufes ;  the  oblique  (inufes  of  Mala- 
came, as  the  lateral  bafilar  finufes ;  and  thofe  which 
nm  on  the  middle  of  the  cuneiform  apophyfis,  as  the 
fiuddle  bafilar  fmufes. 

The  ANTERIOR  petrous  sinus  runs  upon  the 
anterior  face  of  the  petrous  bone,  from  near  the  fpi« 
nal  holef;  whence,  making  a  femicircular  curve  m 

*  In  trath  the  fupenor,  and  infenbr,  or  oblique  finus,  the  cavcv- 
noosy  and  the  tranfverfe,  meet  nearly  at  a  point* 

f  And  here  it  has  a  tranfverfe  branch  of  communication  with  the 
cavernous  finus,  which  runs  under  the  extended  point  pf  the  ten- 
torium. 

Vol.111.  F  ^     the 
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the  angle  of  the  petrous  and  fquamous  portions 
of  the  temporal  bone,  it  terminates  in  the  lateral 
£nus. 

The  POSTERIOR  PETROUS  SINUS*  lies  in  that 
pointed  extremity  of  the  tentorium,  which  ftretches 
forward,  connefted  with  the  acute  an^e  of  the  pe- 
trous bone.  It  is  narrow ;  and  a  fulcus  or  groove  on 
the  angle  of  the  bone  gives  a  partial  lodgement  to  it ; 
it  paiTes  from  the  cavernous  finus  to  the  great  lateral 
finus. 

The  LATERAL,  BASILAR  SINUS  f  is  flioTter  -and 
larger  than  the  laH: ;  and  it  makes  an  oblique  curve 
from  the  cavernous  fmus  under  the  pointed  extremity 
of  the  tentorium,  which  is  continued  by  the  fide  of 
the  fella  turcica,  to  the  termination  of  the  lateral  finus, 
or  rather  into  the  beginning  of  the  jugular  vein,  by  a 
channel,  feparated  by  a  boney  lamina  from  the  ter- 
mination of  the  lateral  fmus ;  or  it  is  continued  into  a 
vein  in  the  bafe  of  the  cranium,  which  afterwards  joins 
jhe  great  jugular  vein. 

The  MIDDLE  BASILAR  SINUS.  This  fcarcely  de- 
ferves  the  name  of  finus.  It  confills,  in  general,  of  a 
few  cellular-like  communications,  formed  in  ftrong 
fibres  of  the  dura  mater,  which  here  partakes  of  the 
nature  of  a  ligament.  Thefe  open  into  the  laft- 
mentioned  finus,  or  fometimes  into  the  vertebrid 
finus. 

The  VERTEBRAL  SINUSES  are  veins  Included  in  the 
lamellae  of  the  dura  mater ;  and,  divided  into  right  and 


*  Or  fiiperior  petrous  lliius.     Vicq.  d'Azyr. 
f  The  inferior  petrous,  or  oblique  finui. 


left. 
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Idt ;  they  defcend  into  the  tube  of  the  vertebrae,  on  its 
forepart,  and  pafs  down  even  to  the  facrum.  They 
are  conneded  in  all  their  length  with  the  vertebral, 
dorfal,  and  liunbar  veins.  Thefe  finufes,  or  veins,  at 
each  vertebrae,  are  joined  by  a  tranfverfe  branch ;  they 
are  connected  at  the  top  of  the  fpine  with  the  bafilar  or 
anterior  occipital  finufes,  and  with  the  fofla  of  the  ju* 
gular  vein. 

EMISSARIA  SANTORIKI. 

««  Venae  Emiflariae"  is  but  another  name  for  thofc 
lefler  veins  which  form  a  communication  between  the 
finufes  within  the  head,  and  the  external  veins  in  the 
bafe  of  the  cranium,  Thefe,  then,  are  chiefly  the  op- 
thalmic  *,  maftoidean,  and  vertebral  veins.  But  the 
yena  fodalis,  arteriae  caroddae,  the  fmall  vein  which 
penetrates  the  parietal  bone  by  the  fide  of  the  fagittal 
future,  even  the  venae  arteriae  meningeae  fodales,  and 
the  little  veins  which  pafs  with  fome  of  the  nerves,  or 
dirough  the  fiffures  of  the  bone,  are  alfo  brought 
mto  account.  To  thefe  a  much  greater  importance 
has  been  attached  than  they  merit;  particularly 
m  s^pIe£Uc  aflfedions  of  the  head,  they  are  fup- 
pofcd  to  be  enunently  ufeful  in  emptying  the  fur- 

• 

*  "  Je  me  fuls  convaingu,  par  des  difleftions  multipliees,  que  les 
^  finus  caveraeux  &  orbitaires  communiquent,  par  un  plus  grand  nom- 
"  Int  de  veinidesy  avec  les  arrieres-narines,  de  forte  que  les  h^morrha- 
^  gies  critiques  qui  fe  font  par  les  nez,  dans  les  fievres  aigues,  ou  la 
^tHe  e&  affcdi^e,  s'expliquent  facilement  par  ce  znoyeD^''  3cc. 
Vicq.d'Azjri  Acad.  Royale,  178I1  p*  504. 

Fa  charged 
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charg.ed  finu&s  ^d  V^ujis  of  ^e  bra^ix  iojta  ibs  fctetf 
nal  veins. 

But  thpfe  IpiTer  paf^^  for  tl^e  blop^,  lu{^x>iii^  fi| 
to  be  afTured  that  the  Ufood  flowed  thfouch  tbem«  from 
the  fmus  fo  the  extemaj  yeius,  arp  u^ign^fica^  ^)^ 
comp^ried  with  the  great  pxxt^lpt  of  the  ikT£Blnal  ju* 
GULAJ^  v£}^t;  to  >vhich  F^  have  fjeen  .al|  t^p  fi^uiG^ 
tend.  But  the  accumulation  of  blood  in  the  Y^df  of 
the  brain  is  feldom  mechanically  produced ;  it  is  a  dif- 
eafe  in  the  a^ion  of  the  fyftem  of  the  brain,  to  which 
we  becope  more  ^d  morp  Usable  as  w^  advaj)CC  in 
years :  it  is  \he  fanie  ^dual  change  which  is  Qpeiat|fiff 
on  thp  venous  fyftem  ffoin  infjuicy  tp  old  age^  thsjl 
caufes  thi$  clafs  of  difeafe$  of  ^he  br^  to  be  DCCuUat 

to  advanced  life. 

,    i     » . .        ...... 

The  importance  of  the  iinufes  in  the  cirpul^on  of 
the  blqod  in  the  t^raiii,  is  dther  vaguely  defcribed^  or 
imperfeftly  underftood  by  authors.  We  find  it  faid, 
that  the  fmufps  fuppor^  the  bipod  ag^inft  compreflioij^ 
and  proted  its  free  drculatipn.  This  tp  me  fe^ms  ai^ 
erroneous  idea.  The  lefler  veins  are,  ^  in  other  parts 
of  the  body,  and  have  no  fucl^  provifion ;  and  fince. 
within  the  head,  there  can  be  no  fuch  partial  compreCr 
fion  as  in  the  limbs,  any  caufe  which  would  com- 
prefs  the  gi'eater  veins,  were  they  not  fupported,  muft 
fall  upoil  their  extremities  with  worfe  effeft.  The  cir- 
culation is  the  only  power  which  can  ad  mechanically 
upon  the  brain ;  but  this  can  n^ver  caufe  a  compreflion 
of  its  veins,  becaufe  the  increafed  aftion  of  the  arteries 
m\i(l  tend  more  to  the  diftention  of  the  veins  than  it 
T>ili  be  the  occafion  of  the  brain  compreffing  them. 

J  The 
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*TBe  mote  gencnd  idea  concmed  of  the  ufe  of  the 

fiocmfes  IS  nearer  the  truth  j  viz.  to  prev^erit  the  fud- 

den  and  violent  aOion  of  the  fntifcles  of  refpn^on,  or 

rf  the  mcdcles  of  the  head  and  neck,-  from  repelKng  the 

Uood  into  the  vena  cava,  or  internal  jugular  veins  j 

and  confeqncntly  preventing  the  impulfe  from  bemg 

cominiihicated  to  the  blood  in  the  fmall  and  tender 

vdrf  of  tlie  bram,  wHch  nrfght  endangei*  a  rupture  of 

Aefli^.     Yet  this  is  not  e^caftly  the  mariner  in  which 

^e  iSnufes  preferve  the  lefler  veins ;  they  do  not  fuffo- 

cate  nor  take  oflf  the  force^  of  the  impulfe  from  the  te* 

jimgitating  blood,  fo  much  as  they  \^ouId  do  if  they 

went  Ifls:^  the  trunks  of  veins  in  other  parts ;  befaufe, 

hSiig  incapable  of  diftention,   they  throw  the  imdiila- 

doh  6f  the  blood,  when  it  is  thus  checked  in  its  exit, 

backwards  upon  the  extremities  of  the  veinS;    But 

tfa^  the  effed  is,  that  no  particular  vein  or  trunk 

fi^cehres  the  (hock;  all  fiiffer  in  a  leffer  degree,  and 

equally,  which  is  their  fafety.    All  the  veins  in  the 

bale  of  the  brain,  which  would  be  liable  to  rupture,  or 

diftention,  from  receiving,  in  thefr  fudden  turns,  the 

Aodc  of  the  blood,  checked  by  the  mufclts  of  refpira* 

tion,  or  otherwife,  are  preler/ed  by  being  inclofed  in 

finufes,  and  covered  by  the  flrong  lamellas  of  the  dura 

mater.    The  leffer  veffels  again  are  removed  from  the 

Aock :  its  force  is  fpent,  becaufe  it  h^  fpread  among 

fnany  branches ;  and  it  has  become  a  general  impulfe 

ixpoa  the  brain,  which  the  brain  refifts,  becaufe  it  is. 

»reifib}e. 

•  Mpiiiroy  Nervous  Syftcm,  p,  4^ 

Fa  That 
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That  the  brain  does  receive  fuch  an  impulfe^-  in 
violent  coughing  and  ftraining,  is  fufficiently  evi^ 
dent  from  the  rifing  of  its  furface  on  thefe  occafions^ 
when  it  is  accidentally  laid  open  by  fradure,  or  the 
trepan  *. 

Although  the  obftrudion  of  the  jugular  vcin3  were 
to  caufe  no  regurgitation  of  the  blood ;  although  the 
fmufes  were  fuppofed  to  have  an  effed:  in  preventing 
the  diftention  of  the  veins,  or  return  of  the  blood  ta 
the  head ;  (till  one  eSed  of  the  continued  a6Uon  of  the 
Series  is,  t^  increafe  the  plethoric  ftate  of  the 
brain,  when  there  is  a  ftagnation,  or  more  or  lefs  re- 
mora,  of  the  blood  in  the  fmufes;  and  thence  it  Is^ 
that  in  every  interruption  to  the  free  exit  of  the  bloody 
the  diftention  muft  ultimately  fall  upon  the  extreme 
veffelst* 

♦  The  older  phyficians,  obfcrving  the  conne6lion  betwixt  th^ 
motion  of  refpiration  and  of  the  brain,  conceived  that  the  air  waa 
drawn  through  the  nofe  and  crebriform  bone  into  the  brain,  fo  as  to 
dillcnd  it.     Upon  this  hypothefis  followed  many  wonderful  cafes. 

We  have  already  mentioned  the  hypothefis  which  fuppofed  com« 
preiTion  and  relaxation  of  the  cerebrum  and  cerebellum  alternately, 
by  the  a^lion  of  the  falx  and  tentorium. 

f  We  fhall  fay  that  thefe  veflcls  cannot  fuffer  diftention,  unlefji 
there  be  fpace  given  for  their  inordinate  dilatation,  by  blood  propor- 
tionally fent  out  from  the  cranium.  But  there  is  a  degree  of  diften- 
tion upon  them,  a  tcnfion  which  cannot  be  rchcved,  nor  the  con- 
traftion  of  the  arteries  allowed.  The  impulfe  from  the  heart  and 
arteries  is  ftill  continued,  and  is  increafmg  the  evil.  Bleeding  here 
relieves  this  aftion,  and  diminifhcs  the  danger ;  and  by  this  means  wc 
can  fuit  the  adlivity  of  the  vcffels  entering  the  brain,  to  the  tenN 
pora.ry  rcmora  in  thofe  which  convey  the  blood  out  of  the  head. 

We 
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We  ought  not  to  confound  the  idea  of  incomprefli- 
bffity  of  the  brain  with  that  of  a  folid  fubftance,  which 
would  allow  no  motion  in  the  veflels  within  the  cranium^ 
and  would  require  us  to  invent  fome  fpecious  means  to 
account  for  the  circulation  of  the  blood  in  the  brainj^ 
different  from  that  of  the  other  vifcera  of  the  body. 
Were  the  brain  thus  incompreffible,  or  rather  folid,*  fa 
as  to  prevent  a  free  a£Uon  of  the  veffels  within  the  cra- 
nium, then,  as  the  blood  enters  with  an  evident  pulfa- 
don,  it  muft  neceffarily  have  returned  by  the  veins 
with  a  diftind  pulfation ;  but  this  puliation  is  loft  here, 
as  in  the  other  veflels  of  the  body,  before  it  returns  by 
the  finufes.  When  the  blood  is  fent  into  the  arteries 
of  the  brain,  by  the  ftroke  of  the  heart,  they  dilate ; 
and  this  dilatation  the  pliability  of  the  brain  allows,  by 
throwing  a  comparative  degree  of  preflure  upon  the 
veins*  Again,  when  the  arteries  (during  the  dilatation 
of  the  heart)  are  in  action,  and  contraft,  their  blood 
enters  the  veins,  fo  as  to  give  to  them  a  degree  of  dila- 
tation equivalent  to  their  former  compreflion,  and 
which  now  gives  the  freedom  of  contradlion  in  return 
to  the  arteries ;  without  any  compreflion,  therefore^  of 
the  brain  into  a  leflfer  fpace,  there  is  an  afUvity  allowed 
in  the  veflels. 

This  degree  of  motion,  communicated  through  the 
brain,  is  very  fmall,  nor  does  it  afiefl:  the  fundion  of 
the  brain ;  as  we  fee,  when  the  fcuU  is  laid  open,  and 
the  pulfations  of  the  arteries  are,  as  it  were,  accumulat- 
ed, in  their  effeft,  to  one  point ;  for  here  the  patient 
does  not  fuffer,  although  the  brain  beats  fo  as  to  be 
fenfible  tcy  the  eye.    The  accumulation  of  the  blood  in 

F  4  the 
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the  bnoR  Bilay  be  obftnifted,  or  k  may  be  accelefafed, 
taltH  thk  velocity  affeds  the  fundion  *  :  or  the  blood 
may  be  aceumulated  ;  but  during  this  aeciMiitflation  of 
the  blood  there  muft  be  a  proportional  fpac^  freed  by 
the  abibi^ption  of  the  brs^n  itfelf^  Or  the  partial  accu- 
mulatioa  of  one  part  of  the  vaicnlstr  fyftem  of  the 
braihi  muft  neceffariiy  be  accompanied  by  a  deficiency 
1^  the  other. 

*  There  is  much  found  reafoning  and  ingenuity  wafted  on  tht 
ftibje^  of  the  circulation  of  the  brain :  As  the  gentle  murmuring  of 
a  ftreamf  feyi  Lower^  luUt  to  repofe,  while  the  Hurid  w  difturfccd, 
or  the  imaginatiofi  awakened  by  the  din  of  a  cataraft ;  fo  deep  ll 
induced  by  the  gentle  flow  of  the  blood  m  the  brain,  or  flies  whea 
the  circulation  is  accelerated.  As  the  fatigue  and  reft  of  the  body 
ilequired  a  variation  in  the  impetus  of  the  blood  towards  ity  the  ne« 
<^ary  eonfeqoence  was  a  variation  in  the  degree  of  velocity  in  the 
ekcnlatiiMi  and  quaikfiCy  of  blood  t»  ^e  head,  and  this  to  Lower  ia 
the  reafon  of  the  viciflitude  of  wakefidnefs  and  fleep.  The  Ample 
fii^  of  the  effefl  of  prefTure  upon  the  fturface  of  the  brain  indociag^ 
an  oppreflion  of  the  fenfes  has  occafioned  all  their  theories  of  fleep 
to  turn  upon  this  one  idea  of  preifure  on  the  brain« 
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CHAP.    III. 

OF  THE  VENTRICLES  AND  INTERNAL  PARTS  OF 

THE  BRAIN. 


I 

OF   THE    CAVITIES   OF   THE   BRAIN   IN   GENERAL*. 

i  HERE  are  within  the  Brain  many  tubercles  and 
irr^ular  furiaces,  of  which  it  is  infinitely  more 
difBcuk  to  convey  an  idea  by  defcription  than  of 
the  external  parts*  'Thefe  furfaces,  as  the  name  im- 
plies, lie  in  contact  without  adhering ;  and  form  what 
\9t  call,  though  not  perhaps  with  ftrift  propriety,  the 
cavities  of  the  brain.  Not  being  feparated,  they  are 
icarcely  to  be  confidered  as  cavities,  although  they  be 
capable  of  diftention  by  the  infiltration  of  the  fluid 
into  them.  The  furface  of  the  cavities  or  ventricles 
of  the  brain  is  naturally  bedewed  with  a  fluid  or  hali- 
tus,  which  flows  from  the  general  furface  of  the  ven- 
tricle, and  from  the  plexus  choroides,  ITiis  moifture 
prefcrves  thofe  furfaces  from  adhefion ;  during  life  and 
health  it  is  not  accumulated  fo  as  to  form  a  fluid; 
but  in  many  difeafes,  and  after  death,  it  is  effufed  or 
coUefted  into  a  fluid.  The  external  convolutions  of 
the  brain  we  have  feen  to  be  cineritious  on  the  furfaces : 
the  mtemal  fur&ce  of  the  brain  may  be  confidered 

alfo 
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alfo  as  forming  convolutions;  but  they  are  chiefly 
medullary,  and  are  more  irregular,  or  rather  have  a 
greater  variety  of  fhape,  than  thofe  of  the  outer  fur- 
face. 

In  regard  to  the  ufe  of  the  ventricles  of  the  brain, 
fince  the  hypothefes  of  the  older  phyficians  have  been 
tacitly  rejefted,  no  opinion  has  been  offered,  except 
this,  that  "  they  feem  to  be  made  of  a  neceffary  con- 
**  fequence,  and  towards  the  greater  ufe  and  diftinfkioa 
**  of  parts-;*-  or,  as  we  have  already  had  occafion  to 
mention,  that  the  ventricles  ferve  to  increafe  the  fur- 
fece  of  the  pia  mater,  and  that  whatever  may  be  the 
purpofes  which  are  fer\'ed  by  that  membrane  on  the 
furface  of  the  brain,  we  muft  fuppofe  the  fame  to  be  per- 
formed by  it  within  the  ventricles.  But  this  is  a  con- 
clufion  which  may  not  be  altogether  fatisfaftory  to  aii 
inquifitive  mind. 

It  is  neceffary  to  take  into  confideration  the  general 
peculiarities  of  the  brain :  we  find  that  within  the  fcuU 
there  is  rlo  adipofe  fubftance,  though  it  perrades  every 
other  part  of  the  body.  We  at  once  fee  a  reafon  for 
this.  It  is  evident  that  as  the  fat  is  fo  inceffantly  un- 
dergoing changes  (being  alternately  abforbed  and  de- 
pofitcd) ;  as  at  one  time  it  is  depofited  in  greater  quan- 
lilies  and  at  another  abforbed ;  asit  is  in  perpetual  varia-^ 
tion  according  to  the  prevailing  habits  of  the  body,  the 
proportion  of  cxcrcife  taken,  or  the  ftate  of  the  health  } 
hk  <  ohiiimal  changes  would  have  the  very  worft  confe* 
quchcc  u|)()n  fuch  a  part  as  the  brain  ;  that  if  accumui 
UuA  it  would  opprefs  the  circulating  veffcls ;  if  rapidly 
fibf orbed  it  would  be  followed  by  accumulation  ot 
Surcharge  ot  ttie  veffels ;  for  the  fcuU  does  not  allow 
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of  diilendon,  nor  is  it  poifible  that  it  can  admit  of 
depletion. 

.  I  conceive  the  ventricles  to  be  a  provifioli  for  allow- 
ing thofe  changes  to  take  place,  which  neceflarily, 
from  time  to  time,  arife,  pr  are  occafioned  by  difeafe 
m  the  fubftance  of  the  brain  itfelf :  they  prevent  an 
inftantaneous  bad  effeft.  When  fluids  diftend  the  ven- 
tricles, it  fometimes  occurs  tq  us  that  the  fluid,  fe- 
creted  and  accumulated,  muft  have,  compreflfed  the 
fubftance  of  the  brain,  and  caufed  its  abforption ;  but 
I  conceive  that  frequently  the  caufe  is  reverfed-;  the 
abforption  of  the  mafs  of  the  brain  being  the  difeafe  or 
its  confequence,  and  the  fluid  being  poured  out  in 
the  ventricles  to  fupply  this  deficiency :  I  alfo  con- 
ceive that  the  collefted  fluid  being  in  the  central  parts, 
is  a  particular  provifion  by  which  the  whole  mafs 
of  the  brain  is  kept  uniformly  diftended;  whereas, 
if  the  furface  had  been  equally,  or  more  difpofed  to 
fuch  fecretion  of  fluid,  the  internal  parts  would  have 
fallen  flaccid,  and  been  compreflfed  rather  th^m  fup- 
ported. 

There  cannot  be  a  more  erroneous  notion  than  that 
in  Hydrocephalus  the  compreffion  produced  by  the 
fecreted  fluid  occafions  the  wafting  of  the  brain.  In 
that  difeafe  the  fubftance  of  the  brain  is  not  firm  and 
ComjM-efled,  fo  as  to  prevent  the  veins  from  being 
completely  filled  ;  but,  even  in  a  very  early  ftage,  the 
mafs  of  the  brain  is  foft  and  fluid ;  the  vdns  peculiarly 
diftended  or  enlarged ;  and  from  the  firft  or  inflamma- 
tory ftage  of  the  acute  hydrocephalus,  or  the  perma-< 
nent  ftate  of  th«  chronic,  the  difeafe  is  not  a  dropfy 
of  the  ventricles,  but  s^  univ^rfal  aflfedion  of  the  brain. 

The 
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ties  contained  air ;  that  the  sur  fupported  the  fbft  me* 
duUajy  fubftance  of  the  brain ;  and  that  it  gave  mo* 
tipn  to  the  ^yhole  mais,  fo  as  to  circulate  the  fpirits  ia 
fbe  fubftance  of  the  brain  *• 

Of   THE   CORPUS  CALL05USI  AND   CENTRUlC   OVALS 

pg   VI£USS£NS. 

The  CORPUS  callosum  is  a  medullary  body 
vhich  is  a  centre  of  commimic^tion ;  or  it  is  the  great 
commi^ure  t  paffing  betwixt  the  hemifpheres  of  the  ce- 
rebrum I :  it  is  feen  without  indfion  by  merely  fe-i 
paradng  thofe  hemifpheres  with  the  fingers.  It  is  a 
white  body,  firmer  than  the  reft  of  the  medullary  fub- 
ftance. It  is  but  flightly  convex  upon  its  upper  part^ 
but  turns  convex  downwards  upon  the  fore  and  back, 

^  M^pighu 

f  CQDuniflUre  U  a  term  applied  to  thofe  trads  generally  of  me- 
dullary matter,  wliich  pailbg  through  the  hrain  are  fuppoO^d  to  be  a 
medium  of  communication. 

%  Willis  conceiving  the  fpiriti  to  lodge  and  circulate  in  the  fuper- 
(qal  coavolutiont  of  the  brain,  (upon  the  confdrmation  of  which 
depended  the  capacity  or  abiiityy)  gives  to  the  corpus  callofum  the 
property  of  coUedliug  and  concentrating  the  fpirits,  <^  quafi  ia 
"  fulfico  emporto  commorantur ;"  and  here  they  were  depurated  by  re- 
peated circulation. — But  the  language  in  which  all  this  is  delivered 
better  veils  the  abfurdities  of  the  do^lrine :  ^'  fpiritus  recens  nati 
^  undequaque  ab  extima  hujus  corporis  ora  verfus  anteriorem  iilius 
^  corporis  calloii  partem,  ubi  craffimum  exiftit,  perpetim  blande 
^  fcatent ;  ibidemque,  ii  opus  fuerit,  aut  imaginationii  afhii  impen* 
^  duntur,  aut  medullx  oblongatae  crura  fubeuntes,  appendicem  ner* 
^  vofam  a£luant  et  infpirant.''  What  remains  fuperfluous  of  the 
fpirits  returns  backwards  and  circulates  through  the  fornix,  and  is  flill 
&Tthcr  fubtilizedi  *<  hoc  motu  fubtiliores  quofdam  phantafie  adus 
**  pcragunt." 

part. 
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part.  As  the  corpus  callofum  is  the  contmiiation  of 
the  fntemal  medullary  fubftance  of  die  brain,  it  is  fit- 
perfluous  td  (ay  that  it  is  continued  down,  anteru>rly,  , 
into  the  medullary  matter  betwixt  the  corpora  ftriata, 
terminating  in  its  peduncjili ;  or,  backwards,  that  it  is 
ecmtinued  with  the  fornix  and  comua  ammonis  and 
the  furface  of  the  pofterior  prolongation  of  the  lateral 
ventricle. 

We  fee  upon  the  furface  of  the  corpus  callofum 
two  medullary  lines  confiderably  raifed,  running  paral^ 
lei  to  each  other*  in  the  length  oi the  body.  Betwixt 
thefe  falient  lines  there  is  of  courfe  akindof  rut,  called 
fomedmes  the  rapha,  or  future,  which  may  be  con- 
fidered  as  dividing  this  body  into  two  equal  parts,  and 
which,  in  truth,  forms  the  accuratfc  divifion  of  the  two 
fides  of  the  whole  brain  t- 

Other  lines,  lefs  elevated  from  the  furface,  are  to  be 
obfer\'ed  running  acrofs  thefe,  as  if  paffing  from  one 
hemifphere  to  the  other.  If  the  corpus  callofum  be 
cut  horizcntallv,  and  the  fedion  be  continued  into  the 
fubft;mce  of  the  hemifpheres,  wefUll  can  perceive  thofc 
tranfverfe  lines,  and  obferve  them  to  be  loft  in  the  me- 
dullar)' matter  of  the  hemifpheres  J. 

The 

•  They  art  not  ftnc\ly  pandld  in  all  their  length;  we  find  them 
often  fcpttmlcil  hi^th  ujK)n  the  fore  and  back  part ;  but  generally 
imirr  lV|miikti^l  upon  the  back  part,  and  even  fometimcs  they  arc 

t  In  which  cHuwvii  Uuvemey  calls  this  "cltf  du  cervcau,'Lfrora 
M«  hoiH^  the  eeiitie  of  communication.     Tom.  i.  p.  39. 

I  Till'  lu-et  llity  of  explaining  paralyfis  and  conmylfivc  motions  of 
iJml  A»li«  ol  [\\{  hvMy  oppolUc  lo  the  lide  of  the  brain  injured,  have 

made 
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The  CENTRUM  OVALE  IS  merely  the  appearance 
which  the  white  and  internal  part  of  the  cerebrum 
takes  when  the  brain  is  cut  horizontally  on  the  level 
of  the  corpus  callofum  ;  for  then  the  corpus  callofum 
is  the  centre  of  the  great  medullary  mafs  of  the  cere- 
brum, and  the  external  cineritious  matter  being  on  the 
edges  only  forms  it  into  an  irregular  oval. 

THE  SEPTUM  LUCIDUM. 

The  two  lateral  ventricles  lying  under  the  corpus  cal- 
lofum and  medullary  centre_are  divided  by  a  partition, 
which  defcends  from  the  lower  furface  of  the  corpus  cal- 
lofum, and  rcfts  upon  the  fornix.  This  feptum  of  the 
ventricles  is  tranfparent,  and  confifts  of  two  lamina,  and 
thefe  confift  of  medullary  and  cineritious  matter  *.  Be- 
twixt thefe  is  the  cavity  of  the  feptum  lucidum  f.  The 
fize  and  fliape  of  this  cavity  differs  in  a  variety  of  fub- 
jeds.  It  is  of  a  triangular  fhape,  and  from  eighteen  to 
twenty  lines  in  length  J.  It  has  a  fluid  exh^iling  into 
it  like  the  ventricles,  and  is  by  fome  counted  as  a  fifth 
ventricle :  according  to  Santorini  it  opens  in  the  bafe 
of  the  brain,  oppofite  to  the  union  of  the  optic  nerves. 
Vieuffens  defcribes  it  communicating  with  the  third 


made  anatomifls  attend  to  thofe  tranfverfe  lines,  in  the  hopes  of  find- 
ing fuch  a  decufTation  of  thefe  lines  as  would  account  for  it.  Sab- 
batier  faya,  they  have  brought  themfclves  to  believe  that  there  was 
a  decufTation,  but  after  careful  invefligatlon  he  could  find  n6  fuch 
thing.  See  Winflow.  Ludwig  (de  Cincrea  Cerebri,  fub.  p.  5,) 
obferved  ftrix  of  cineritious  fubflancc  in  the  corpus  callofum.  Sec 
alfo  Gunz.  and  Haller. 
•  Vicq.  d'Azyr. 

t   It  was  difcovcred  by  Silvius.     Sec  alfo  Santorini. 
^  Sabbaticr. 

ventricle. 
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lenEride  *.  Winilow  alfo  has  feen  it  reachiog  a  great 
«-3v  backu'ards,  and  conceives  it  b/'open  iiuo  the  third 
Tcatricle.  Soemmerring  defcribes  it  as  large  in  die 
nnddle,  contracted  backwards,  and  having  no  comma- 
mcatioB ;  but  be  aflerts  that  it  h  fiiut  in  on  every  fide  t> 
In  the  bafe  of  the  brain  we  hnd  a  narrow  Longitudinal 
(ulcus  betwixt  the  peduncuU  of  the  corpus  caUofiun. 
In  the  bottom  of  this  cavity  there  is  a  medullary  lamina, 
which  Vicq.  d'Azyr  calls  "  Cloi/on  a  la  cavite  dufcp- 
am  lucidum"  And  the  fulciu  he  calls  *'  foffe  de  la 
haje  du  SEPTUM  LUCIDUM."  By  a  careful  fe£Uon  of 
this  medullary  fubflance  we  lay  open  the  cavity  of  tbs 
iL-ptum  lucidum. 


•  "  In  qua  p'.Uiitidam  iioii  raio  rcpcrimus  aquamque  haud  dubi'e 
•*  in  tntium  iikibitum  vtatriL-n'xm."     VicufTirns  de  Ctrebro,  p.  59. 
\  De  Ctj;*,j'iris  Huinaui  J-'abrica,  torn,  iv.  p.  55. 
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LATERAL  VENTRICLES. 

Under  the  corpus  callofum  and  medullary  centre, 
are  the  lateral  ventricles.  They  are  diftinguifhed  into 
right  and  left*  They  are  of  a  very  irregular  ihape, 
ftretching  into  three  prolongations  or  comua,  whence 
th^  have  the  name  of  tricomes.  They  are  the  great 
ventricles  of  the  brain;  the  third  and  fourth  beii^g 
comparatively  very  fmall.  What  may  be  confidered  as 
the  bodies  of  thefe  ventricles  are  formed  betwixt  the 
corpus  callofum  and  medulla  of  the  brain,  and  the 
convexity  of  the  .corpora  fbiata  and  thalami  nervorum 
opdcoruuL  Following  the  cavity  forwards,  we  fin4 
what  is  called  its  anterior  horn  or  finus,  formed 
betwixt  the  move  acute  convexity  of  the  corpus  (Iriatum 
and  the  anteiio:  part  of  the  corpus  callofum ;  into  the 
poilerior  lobe  of  the  cerebrum,  reding  upon  the  ten* 
torium,  there  ftretches  backwards  with  fome  confider- 
able  curve,  and,  at  the  fame  time,  with  a  flight  in- 
clination  downwards,  the  posterjor  horn. 

Again,  the  infei^ior  or  descending  horn  is  like 
the  continued  cavity  of  the  ventricle ;  it  takes  a  curve 
backwards  and  outwards,  and  then  turning  forwards  it 
defcends  into  the  middle  lobe  of  the  brain. 

The  lateral  ventricles  do  not  terminate  in  the  others 
by  any  of  thofe  prolongations ;  but  they  communicate, 
upon  a  very  high  level,  with  the  diird  ventricle  and 
with  each  other,  by  a  wide. opening,  formed  under  the 
fore  part  of  the  arch  of  the  fornix.  This  communica- 
tion we  eafily  find  by  following  the  choroid  plexus  for- 
ivard  and  under  the  fornix :  it  is  a  fpace  betwixt  the 
mod  anterior  part  of  the  convexity  of  the  optic  thalami 
and  the  anterior  crura  of  the  fornix* 
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OF  THE  PARTS  SEEN  IN  THE  LATERAL  VENTRICLES. 

The  I^ornix  is  a  medullary  body,  flat,  and.  of  a 
triangular  fhape,  which  divides  the  two  lateral  and  the 
third  ventricles :  its  lower  furface  is  towards  the  third 
ventricle :  its  lateral  margins  are  in  the  lateral  ventricle. 
On  its  upper  furface  it  fupports  the  feptum  lucidum, 

or  partition  of  the  two  lateral  ventricles,  and  imder  its 

■ 

moft  anterior  part  is  the  commimication  betwixt  the 
lateral  ventricles  and  the  third  ventricle  *•  One  of 
the  angles  is  forward,  and  the  other  two  towards  the 
back  part :  it  refts  chiefly  upon  the  thalami  nervorum 
opticorum,  but  it  is  feparated  from  them  by  a  vafcular 
membrane,  which  is  continued  from  the  external 
pia  mater,  and  which  fl:retchcs  into  the  brain  betwixt 
the  pofterlor  part  of  the  corpus  callofum  and  tubercula 
quadrigemina,  and  which  membrane  connefts  the 
plexus  of  the  lateral  ventricle.  The  fornix  leaves  be- 
twixt It  and  the  concave  face  of  the  mofl:  anterior  part 
of  the  corpora  fl:riata,  a  triangular  fpace,  which  is  in 
part  occupied  by  the  feptum  lucidum. 

The  extremities  of  this  body  are  called  crura.  The 
pofterior  crura  coalefcing  with  the  corpus  callofumj^ 
(which  is  continued  downwards  poftcriorly,)  are  pro^ 
longed  into  the  hippocampi,  and  the  anterior  crura, 
forming  the  anterior  angle  being  clofe  together,  bend 
downwards  behind  the  anterior  commiflure,  and  arq 
conncfted  with  it :  they  then  bend  round  the  thalami, 
and  may  be  traced  into  the  crura  cerebri  j  or,  accord* 

*  Of  this  communication  fee  farther  in  the  Anatomy  of  the  Braiq 
illullraud  by  Engravings. 

Ing 
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ing  to  Others,  they  form  the  corpora  albicantia*. 
Thofe  pillars  or  crura  of  the  fornix  are  fibrous  in  fome 
flight  degree  like  a  nerve.  This  is  to  be  obferved  by 
cutting  them  either  acrofs  or  in  their  length  f. 

Upon  the  lower  furface  of  the  fornix  there  are  lines 
like  thofe  of  the  corpus  callofum,  and  which  are  erro- 
neoufly  conceived  by  many  to  be  the  impfeflion  of  the 
veflels  of  the  velum.  It  is  this  lower  furface  of  the 
fornix  which  is  called  lyra,  corpus  psalloides,  it 
bemg  compared  to  a  ftringed  inlbrument  J. 

*  Two  white  bodied  fecn  on  the  bafc  of  the  brain  behind  the  in- 
fundibulum. 

t  Vicq  d'Azyr,  Acad.  Scicn.  1781,  p.  517. 

J  The  prevalent  idea-  amongft  the  older  authors  regarding  the 
ufc  of  the  fornix  was,  that  it  acted  hke  a  ligament  binding  together 
the  internal  parts  of  the  brain  ;  or  that  it  fupported  the  incumbent 
weight  of  the  upper  parts  of  the  brain  from  prcflTing  upon  the  lower, 
"  Verum  alter  atque  ifte  infignior  fomicis  ufus  cflc  videtur  quem 
**  modo  inuimus ;  nempe  ut  fpiritus  aoimales  per  ejus  du6tum  ah 
**  altera  cerebri  extreroitate  ad  alteram  immediate  tranftant,  atque 
*'  ita  quafi  per  peHcani  roArum  in  fui  ipfius  vtntrcm  intortum  circu- 
•-kDtur."     WiUii. 
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OF  THE  HIPPOCAMPI,  OR  CORNUA  AMMONIS,  AND  OF 

THE  TENIA  HIPPOCAMPI, 
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Those  parts  are  to  be  feen  continued  from  thepofte.- 
rior  crura  of  the  fornix.  We  have  obferved,  that  upon 
the  back  part,  the  fornix  adheres  to,  or  is  continuous 
with,  the  corpus  callofum.  We  fhall  find  alfo  that  its 
pofterior  crus  on  each  fide  divides  into  two  lamina  of 
medullary  matter :  the  one  of  thefe  is  continued  into  the 
comu  ammonis,  and  the  other  (being  the  anterior  of 
thefe  portions)  forms  the  tenia  hippocampi. 

The 
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The  hippocampos  is  nafrow  at  its  commencement 
m  tbe  pofterior  crus  of  the  fornix  *  ;  but  it  is  enlarged 
as  it  defcends)  following  the  courfe  of  the  inferior 
prolongation  of  the  lateral  ventricle  towards  the  bafe 
of  the  brain.  It  is,  indeed,  merely  a  relief  pr  parti'* 
Qular  convexity  of  tKe  floor  of  this  lower  horn  of  the 
ventricle,  like  a  p^d.  The  inferior  extremities  of  the 
hippocampi  on  eac&  lide  turn  idwards,  pointing  to  the 
cnira  cerebri,  and  taking  thus  a  curve  like  a  ram's 
hornt..  In  its  whole  extent  the  hippocampos  conlifts 
of  an  internal  dneritious  fubdance,  and  a  fuperticial 
layer  of  white  medullary  matter  |. 

The  TENIA  HIPPOCAMPI,  Or  CORPUS  FIMBRIATUM, 

is  the  prolonged  margin  of  the  fornix :  it  is  merely  the 
thmedge  of  the  hippocampos,  which  follows  in  the 
whole  of  its  circuit,  and  terminates  in  an  acute  point 
near  its  bulbous  extrelmity. 

*  In  fpeaking  of  the  origin  of  the  hippocampos  as  from  the 
fornix^  I  mean  fimply  that  the  ftudent  having  gained  the  knowledge 
of  one  part  of  the  brain  may  trace  the  others  from  their  Relation  to  it, 
Md  that,  underilanding  the  fituation  and  relation  of  the  fornix,  he 
traces  its  crura  until  he  finds  them  terminating  in  tke  hippocampos. 
We  might  fully  as  well  fay  thai  the  hippocampi  'are  fonned  from 
the  poilerior  part  of  the  corpus  callofum,  for  they  are  the  fame  me- 
dullary matter  continued. 

f  Betwixt  the  extreme  point  ot  the  hippocampi  and  the  crura 
cerebri  (when  the  bafe  of  the  l3i*ain  is  ^turned  up)  we  can 
infiniate  the  probe  into  the  inferior  horn  of  the  lateral  ventricle 
without  piercing  the  fubilance  of  the  brain,  but  meicly  tearing  the 
pia  mater. 

X  "  Vers  la  partic  inferieure  et  pofterieure  du  coqw  caHcux,  on 
**  troilve,  de  chaque  cote,  un  petit  bourrclet  de  fubftance  grife  qui  fc 
"  pitolongedantfl'epaifTeurdePhypocampedont  il  fait  partie:  cebour- 
^^  relet  eil  rccuVert  dans  fon  principe  par  une  lame  de  fub&mcc 
•*  blanche."     Vicq  d' Azyr,  loc.  cit.  ^ 
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The   LESSER    HIPPOCAMfOS,   Or   COLLICULUS,    IS    a 

relief  or  convexity  in  the  floor  of  the  pofterior  hom-  of 
the  ventricles,  wliich  may  be  traced  backwards  from 
the  crura  of  the  fornix.  It  has  the  fame  relation  to 
the  fornix  which  the  greater  hippocampos  has,  and* 
lies  in  the  pofterior  horn  or  prolbngation  of  the  vien- 
triclc  into  the  pofterior  lobe  of  the  brain,  in  the  fame 
way  in  which  the  great  hippocampos  lies  in  the  infe- 
rior horn  or  prolongation  of  the  ventricle  into  the 
middle  lobe  of  the  brain. 

The  velum  and  plexus  require  to  be  taken  away  be- 
fore we  can  fully  underftand  the  fituation  of  the  third 
ventricle,  or  of  thofe  tubercles  which  are  but  partially 
feen  in  the  lateral  ventricles. 

The  VELUM  lies  in  the  centre  of  the  brarn,and  extends 
from  the  furface  of  the  brain  inwards  betwixt  the  pofte- 
rior lobes  of  the  cerebrum  and  the  cerebellum,  then 
betwixt  the  corpus  callofum  and  nates  and  teftes,  and 
then  under  the  fornix.  It  forms  thus  a  great  commu- 
nication betwixt  the  external  and  internal  membranes 
of  the  brain.  As  it  lies  under  the  fornix,  that  medul- 
lary lamina  adheres  to  it,  while  the  velum  again  ad- 
heres to  the  thaliimi  nervorum  opticorum.  Its  margin 
feems  to  be  terminated  laterally  by  the  choroid  plexus 
(when  we  view  it  after  raifmg  the  fornix) ;  but  il  'is  not 
ftricbly  fo,  for  the  choroid  plexus  is  continued  with  the 
membrane  of  the  ventricles,  and  has  no  where  a  ter- 
mination. For  the  valbulanty  of  this  membrane,  turn 
to  what  has  alrciuly  been  laid  in  fpeaking  of  the  inter- 
nal  veins  of  the  brain. 

Seeing  how  the  plexus  choroides  are  formed  and  con- 
reacd,  thev  cannot  be  flriftlv  faid  to  have  cither  bedn- 

nin? 
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ning  or  termination  ;  they  are  the  connefted  folds  and 
plicae  of  the  intetnal  membrane  of  the  ventricles  loaded 
tnth  veffels ;  but  to  defcribe  them  intelligibly  we  muft, 
nptwithilanding,trace  them  in  this  manner.  The  plexus 
of  the  LATERAL  VENTRICLES  rife  from  the  bottom  of 
the  inferior  horns  of  thefe  ventricles  betwixt  the  pe* 
dunculi  or  crura  cerebri  and  the  termination  of  the 
hippocampi ;  they  lie  large  and  i!e(hy-like  in  that 
lower  horih  As  they  rile  into  the  fuperior  level,  they 
are  at  their  greateft  fize  (there  they  have  often  a  dif* 
eafed  s^pearance^  being  hard,  and  as  if  fchirrous  or 
full  of  little  veficles  or  hydatids)  ;  they  then  pafs  for- 
iBirards  and  inwards,  diminifhing  in  thicknefs  until  they 
coalefce  under  the  fornix,  and  immediately  behind  the 
conununication  betwixt  the  ventricles.  The  plexus 
OF  the  THIRD  veutricle,  formed  by  the  union  of  thofc 
of  the  lateral  ventricles,  turns  back  upon  the  lower 
furface  of  the  velum,  and  is  comparatively  very  fmalL 
The  CORPORA  STRIATA  are  fmooth,  cineritious 
convexities  in  the  fore  part  of  the  lateral  ventricle* 
They  are  fomewhat  of  the  fhape  of  a  pear  j  they  arc 
obtufe  forwards ;  they  approach  each  other  tojvards  the 
fore  part  with  a  regular  convexity,  and  they  are  nar* 
row  as  they  pafs  backwards,  feparating  at  the  fame 
time ;  their  pofterior  extremity  being  as  it  were  pufhed 
out  by  the  thalami  nervorum  opticorum.  Thefe  laft 
lie  more  under  the  back  part  of  the  fornix,  and  are 
more  t:oncealed  when  the  lateral  ventricle  only  is  laid 
open.  Thefe  bodies  are  called  ftriata,  from  the  inter- 
mixture of  the  medullary  matter,  which  gives  the  ap- 
pearance  of  flriaj  when  they  are  cut.  They  defcend 
down  to  the  bafe,  and  give  origin  to  the  firll  pair,  or 
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.«^:v«>   tici'v<«*.     The  ilrise  of  medullaiy  matter 
ivjLU  ;Above  downwards,  they  therefore  appear  in 

uv  wiuonial  fe^om  of  this  body  like  white  points. 

V  iupcrticial  horizontal  feftion  of  the  corpora  ftriata 
kh^tws  thofe  ftriae  conneded  with  the  medullary  matter 
i>i  the  middle  and  pofterior  lobe.  A  deeper  indfion 
bringg  into  view  a  mafs  of  cineritious  fubftance  be* 
twixt  thofe  Arise  and  the  medullary  matter  of  the 
middle  lobe.  Another  incifion  fhows  the  courfe  of 
the  (Iriae  altered,  and  brings  into  view  the  conne&ion 
betwixt  the  corpora  (Iriata  of  each  fide,  by  means  of 
the  anterior  commiflure  f. 

The  coMMissuRA  ANTERIOR  is  R  Cylindrical  me- 
dullary cord,  which  unites  the  fore  and  lower  part  of 
the  corpora  ftriata,  and  which  fpreads  its  connedions 
for  a  full  inch  and  a  half  into  the  middle  lobe  of  the 
brain  upon  each  fide.  We  fee  it  (Irctched  tranfverfely 
immediately  under  the  anterior  crura  of  the  fornix.  It 
is  in  figure  like  a  bow  ;  its  extremities  ftretching  (with 
a  convexity  forward)  into  the  middle  portion  of  the 
brain  towards  the  extremity  of  the  fofla  filvii,  where  it 
terminates  in  the  medullary  matter  of  the  middle  lobe 
of  the  bram. 

The  THAi.AMi  NERVORUM  oPTicoRUM  are  hid  by 
the  pofterior  angles  of  the  fornix,  and  the  plexus  choroi- 

•  Sommcrring. 

f  •*  Hitc  pars  commune  finforium  efi^  quod  fenfibilium  omnium 
**  vBlvx  a  ncrvis  cujufque  organi  dilatos  accipit  adcoque  omnU  fcnfionis 
^^  ptrceptionem  qfficit ;  cujufjmodi  fenfibilium  idus,  cum  hinc  ulteriut 
'*  in  cerebrum  trajiciuntur,y?/i/7oiz/  (latim  imaginatio  fuccedit ;  atque 
*<  infuper  hzc  corpora,  uti  fenfuum  omnium  impetus,  ita  rootuum 
^'  locollum  fpontaneorum  primos  inflindus  fuTcipiunt.''  Willis, 
Kdit.  4.  p.  43. 

des 
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des :  we  do  not  fee  them  fulty  until  ve  have  lifted  the 
fornix  and  the  velum  or  membrane  which'  ftretches 
under  the  fornix,  lliey  are  fomeWhat  of  an  irregttlai' 
oval  Ihape  ^  they  are  whiter  than  the  corpora  ftmta, 
their  furface  being  chiefly  of  medullary  matter.  Inter* 
naily  they  are  dneritioug ;  and  die  medullary  and  ckie- 
rzlious  matter  is  blended  in  ftri^  like  the  anterior  tu- 
bercles of  the  ventricles  on  the  corpora  (triata* 

The  thalami  nervorum  opticorum,  having  thdr  coa-* 
vex  furface  towards  each  other,  unite  under  the*  fonux 
by  what  is  called  the  commissura  mollis,  in  oppo- 
fition  to  dxe  commiflura  magna,  which  is  the  corpus 
caUofum ;  the  commifTura  anterior,  which  unites  the 
fore  part  of  the  corpora  flriata;  and  the  commiffura 
pofterior,  which  is  yet  to  be  defcribed. 

Thus  the  foft  commiflfure  of  the  brain,  or  the  unkm 
of  the  optic  thalami,  is  fo  foft  that  the  flighted  force  will 
tear  it,  or  in  difTeflion,  the  parts  being  unequally  fup> 
ported,  the  thalami  will  be  feparated  and  this  connec* 
tion  loft  ••  After  fuch  feparation  of  the  tubercles  ther^ 
remains  very  little  appearance  of  their  having  beea 
united.  Sabbattier,  after  the  moft  careful  dilTeQion, 
lays  cxprefsly  that  he  could  never  obferve  this  union, 
and  he  conceives,  that  in  the  fmoothnefs  of  the  conti- 
guous furfaces  he  has  a  proof  of  there  never  bdng  fuch 
a  union ;  but  he  goes  on  to  fay,  '^  The  fruits  of  my 
**  refearch  were,  that  I  conflantly  found  a  foft  cord  of  a 
**  dneritious  colour,  and  about  a  line  or  a  line  and  a 
"  half  in  diameter  palling  betwixt  them.'* 


*  Mox^gni  and  Vicq  d'Azyr  fay  they  have  fecn  this  conxmif- 
furc  double  :  it  may,  however,  have  been  a  partial  laceration  of  it. 

»  I  have 
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I  have  feen,  when  the  ventricles  were  diitended  iit 
hydrocephalus,  and  the  communication  betwixt  the 
three  ventricles  enlarged  to  a  fquare  cavity  of  nearly 
an  inch  in  diameter*,  that  this  union  was  drawn  out 
to  fome  length,  but  {till  was  above  half  an  inch, in  dia** 
meter.  The  commiflura  mollis  is  exceedingly  foft^ 
of  a  cineritious  colour,  and  vefiels  are  fometimes  feen 
to  crofs  upon  its  furface.  It  fcems  to  be  the  continua* 
tion  of  the  grey  or  cineritious  fubilance  which  covers 
the  internal  furface  of  the  optic  thalami  f. 

Towards  the  fore  part  of  the  thalami  we  have  to  ob« 
ferve  a  peculiar  eminence  or  convexity,  viz*  the  an-» 
TBRIOR  TUBERCLES  of  the  optic  thalamL  In  making 
a  horizontal  fection  of  the  thalami,  we  find  that'wf 
cut  acrofs  a  medullary  ftreak  or  cord  which  defcends 
from  this  tubercle  to  the  mamillary  procefTes,  or  cor- 
pora  albicantia,  in  the  bafe  of  the  brain  I.  Its  courfe 
is  deep  in  the  fubflance  of  the  brain,  and  fomewhat 
oblique.  The  limits  of  the  thalami  externally  are  con* 
tiguous  to  the  corpus  .ftriatum,  but  betwixt  them  there 
intervenes  a  white  medullary  trad,  which  is  continu* 
ous  with  the  medullary  (Iris,  and  which,  as  it  marks 
the  limits  of  the  two  great  tubercles  of  the  lateral  ven-» 
tricles,  takes  a  courfe  inwards  towards  the  anterior 
pillars  or  crura  of  the  fornix  and  middle  of  the  anterior 
commiifurc.     The  furface  of  this  tracl,  as  feen  in  the 

♦  In  quadrupeds  tlic  adhcfion  is  n;orv'  cxtesifive. 

•j-  Mais  il  n'y  a  point  dc  continuilc,  proprement  ditc,  cntrc  la  fub- 
flance intimc  dc  ces  couches  et  la  coniiniiluic  mollc  Jont  il  s'agii. 
Vicq  d'Azyr,  Plane,  dc  Cen-,  p.  23. 

X  *6ce  Vicq  d'Azyr,  plate  xii.  Mem.  dc  1*  Acad.  Royalc,  17^1, 
p.  52S,  and  plate  2»  (^g.  5. 

7  lateral 
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lattfral  ventricle,  h  the  tenia  semicircularis  ^kuu 
NUM,  which  wc  £haU  prefently  more  particularly  de« 
fcribe. 

To  unddrfland  the  further  cotmedions  and  impart- 
ance  of  the  optic  thalami  vre  muft  difle£b  the  bafe  of 
the  brain.  There  we  find  that  it  is  through  the  cocpora 
ftriata,  and  the  thalami  nervorum  opticorum,  that  the* 
crura  cerebri  eftabiifh  their  extenfive  connexion  with 
the  internal  ma&  of  the  brain ;  particularly  we  find' 
that  the  crura  ihoot  up  into  the  back  and  lower  part 
of  the  thalami. 

Here  on  the  lower  part  alfo  we  may  obferve  the 
tractus  opticus,  which  we  may  trace  backwards 
from  the  optic  nerves.  They  furround  the  crura  ce- 
rebri with  a  femicircular  fweep,  fwelUng  out  at  the 
iame  time,  and  terminating  in  three  confiderable  tube-*! 
rofities :  they  are  finally  confounded  with  the  lower 
part  of  the  optic  thalami  •  ;  at  the  lame  time  there  runs 
up  a  divifion  pf  it  into  the  nates. 

The  tenia  semicircularis  geminum  is  the  traft 
of  the  medullary  matter,  which  is  betwixt  the  two  great 
anterior  tubercles  of  the  lateral  ventricle,  the  corpus 
ftriatum  and  thalamus  nervi  optici.  Towards  the  fore  part 
of  this  tra£k  its  furfacc  is  covered  with  a  layer  of  a  fcmi- 
tranfparent  greyifli  matter,  through  which  we  fee  the 

*  WiTlis  feeing  the  firR  and  fecond  pair  of  ncnes  fo  clofcly  con- 
nected \^'ith  thefc  tubercles,  and  fuppoling,  as  wc  have  mentioned 
in  a  former  note,  that  the  corpora  llriata  were  the  common  fcnfo- 
rium,  concLjde*;,  "  hinc  ratio  patct,  cur  odorcs  fine  olfactus  objeJta 
**  ipfum  adco  cerebrum  ftrlunt,  et  immediate  afficiunt ;  ittm  cur 
**  inter  vifionem  tt  imaginatloncni  conirriuni^'^ali'j  '^Itiliuna  habe- 
**  tur/'     F.  i4. 

f    • 
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The  third  ventricle  opens  forward  and  upwards  into 
the  two  lateral  ventricles,  and  under  the  common  com- 
niunication  it  opens  into  the  infundibulum.  Back- 
wards it  is  continued  by  a  canal  which  paffes  imder  the 
tubercula  quadrigemina,  or  nates  and  teftes,  into  the 
fourth  ventricle.  The  bottom  of  the  third  ventricle  is 
clofed  by  a  fmall  ftratum  of  cineritious  matter,  cloifonptd" 
petife  du  troifteme  ventricule ;  this  fills  up  the  fpace  be- 
twixt the  junftion  of  the  optic  nerves  and  the  anterior 
commiffure.  We  fee  it  when  difTedUng  the  bafe  of  the 
brain.  Lifting  the  optic  nerves,  we  fhall  find  it 
ftrengthened  by  the  pia  mater,  and  confifUng  of  ftriae 
-which  pafs  obliquely  backward^  and  downwards,  and 
fome  of  which,  while  they  adhere  to  the  optic  nerves, 
pafs  into  them. 

As  we  have  found  that  the  pia  mater  could  be 
traced  into  the  lateral  ventricles,  and  as  by  tearing* 

6  with 
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Asl  have  explained  in  my  tables  of  the  brain,  there 
k  much  confufion  regarding  the  terms  vulva  and  anus. 
Vulva  is  the  fpace  by  which  the  three  ventricles  cbm- 
municate,  as  leen  when  the  fornix  is  lifted,  viz.  be- 


EXPLANATION   OF   THE    PLATE, 
I.  The  pia  mater  dcfcending  betwixt  the  heroifphem  to  the  cor- 

|FtucaBofami 

1.  Betwixt  the  pofterior  lobe  of  the  cerebrum  and  the  cerebeU 

bun. 

3.  Under  the  fornix  in  form  of  the  Telum. 

4.  Into  the  inferior  horn  of  the  hiteral  ventricle. 

5.  Into  the  bottom  uf  the  fourth  ventricle. 
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twixt  the  thalanii  nenorum  opticorum  and  before  the 
conimiiiura  n^olHs.  The  anus  is  behind  this  com- 
miffurc,  and  near  the  nates  and  tefles ;  both  thefe  are 
mentioned  as  communications  betwixt  the  ventricles  : 
but  we  know  that  the  union  of  the  plexus  choroides,  of 
the  two  lateral  ventricles,  and  of  the  termination  of  the 
velum  under  the  anterior  part  of  the  fornix,  leaves  the 
vulva  fiee.  But  the  velum  fpreading  over  the  tha- 
lamic and '  under  the  pofterior  part  of  the  fcnnix, 
clofcs  up  the  anus ;  and  it  appears  as  a  communica- 
tion fnnilar  to  the  other  onlv  when  the  velum  is  torn 
up. 

If  we  pafs  a  probe  gently  downwards  and  forwards 
from  the  vulva  or  foramen  cooEunune  anterius,  or  com- 
munication betwixt  the  ventricles,  we  pafs  it  into  the 
ijifuiW-ibulum.  'The  infundibvlum  is  a  funnel  of  a 
foft  cineritious  matter,  which  leads  from  the  bottom 
av.a  I'v^ro  p:irt  of  the  third  ventricle  tc\\-ards  the  glan- 
k]  \\\  \r:'  ,\r!.i,  which  ii  fcatcd  in  the  fella  turcica  of 
t';^*  ipjicia  id  bone. 

I  l.v  intundilnilum  is  formed  of  cineridous  matter^ 
wl.ich  is  Ov^Mtiniicd  tVoiu  the  bottom  of  the  third  ven- 
tncL\  ;invl  which  adheres  to  the  back  part  of  the  optic 
ncr\cs;  CM-,  .uvorvliuv;  to  Warihon,  of  an  external  mem- 
br.Ku-  w'.ili  eiacruivHU  matt^LT  iatern;iliy.  Irs  cavity 
becor.u":;  coiur;uu\i  before  i:  rc.ichjs  the  gLuiJula  pe- 
tuhuri.i.  WlivtIuT  v.  W  rc\i!!v  cr.riiV'j  of  conveying 
the  tluivis  oi  the  vciuriclcs,  or  whether  it  be  actuuUv 
pervioiiN,  Is  li'vv'v  to  rcnv.u.i  .>  diipuuJ  poir.t.  Tarin, 
and  M.  AvU^!ivu:s  Murr.iv,  jr.d  Hal!;:r,  N.IItve  with 
the  older  \\ii:.:s  :h.;:  it  is  j^.vi^^^:.    ifoiiur.'.rring  and 

Y:cq. 
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Vicq  d' Azyr  have  in  their  experiments  found  it  fliut  *• 
But  to  the  opinion  that  the  infundibulum  conveyed 
the  fuperfluous  moifture  from  the  ventricles  f,  it  did 
not  feem  neceflary  to  Vieuflens  that  we  fhould  find  it 
to  have  a  cavity  in  all  its  length.  He  conceived  that 
where  the  apparent  cavity  terminated,  kfs  viiible  pores 
were  continued  towards  the  gland. 

*  **  Sed  non  ad  apicem  ufque  pervium."  Soemmering. 
-I"  *'  Struf^uray  iituque  infundibuli  fpeftatis,  connexionis,  &  fo« 
**  cietatUy  quam  cum  cerebro,  et  glandula  pituitaria  habet,  rationibut 
^  aequo  judicio  perpcnfis,  unicum  illius  ufum  efiTe^  ut  aquofumf  bn 
**  lymphaticum  quemdaem  cerebro  depluentem  humorem^  mijorisy 
**  ad  inftar  vafis  lymphatici  excipiat  et  pituitariam  verfus  glandulam 
**  fenfim  tianfmittat,  non  autumare  non  poflumus :  Etenim  eum  inter- 
***  textarum  plexibus  choroixis  glandulanim  ufus  fit,  ut  faQgninw 
*^  calvariam  fubeuntis,  fpiritufque  animalis  materiam  fuppedita&ti$» 
«  aquofiorem  partem,  deiinentibus  in  ipfas  ab  arteriis  depofitum  cz* 
^  cipiant,  quae  deinceps  per  infenfiles  rariflimae,  qua  obducuntur, 
^  nembranse  poros,  fenfim  transfluit,  et  partim  per  vulvam  partimve 
per  anum»  in  tertium  cerebri  ventriculum  delabitur ;  nullus  efle 
Tidetiir^ambigiendi  locus,  quin  aquofus  omnia  humore  glanduliff 
quae  plexuum  choroidcorum  vafis  interferuntur,  fenfim  affluena,  ad 
**  infundibulum  deferatur."  Vieuifens,  p.  5a  Such  was  the  opi- 
nion regarding  the  ceconomy  of  the  brain,  and  now  we  have  no 
thcoryi  good  or  bad,  nor  any  explanation  of  this  connection  of  the 
gland  with  the  ventricles  of  the  brain  to  offer. 


•4 
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What  is  called  the  pituitary  gland  is  a  redifii 
body  of  a  glandular-Ukc  ftrufture  •,  which  is  feated 
in  the  fella  turcica  of  the  fphenoid  bone.  It  is  plain 
upon  its  upper  furface,  or  rather  perhaps  a  little  hoU 
lowed,  of  a  globular  Oiape  below,  and  having  ^  di? 
vifion  into  two  lobes.  The  infundibulum  terminates  in 
it,  piercing  the  dura  mater,  a  thin  lamina  of  which 
fpreads  over  the  gland.  The  gland,  as  is  feen  in  the 
above  plate,  lies  furrounded  with  the  circular  finus, 
and  ha,s  the  cavernous  finus  upon  the  fides  ;  into  thefe 
laft,  veflels  have  been  feen  to  pafs  from  the  gland  t, 
which,  as  Soemmerring  obferves,  were  probably  veins. 
A  dillindion  of  fubftance  has  been  obferved  in  this 

*  It  perhaps  has  only  the  funn  of  a  gland.  Haller  fays  "  noo 
<•  aciriufa  (]uidam,  neque  nulliut  atteriut  glandulx  fimileSf  qux  pa. 
"  tins  cerebri  quedam  fit  appendix."  Sec  alfo  Sordeu,  rechcrcli. 
Anat()mic[.  fur  hi  Glands. 

f  Adulpli.  Murray  dc  iafundib' 

gland. 
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^land,  wd  it  13  by  fome  confidered  as  a  part  of  the 
braki,  or  being  like  the  cineritious  fubftance,  it  has 
bem  fuppo&d  Uiat  it  gave  nerves  to  the  fifth  or  fixth 
pair. 

h  was  cpaceived  that  die  body  receiving  the  fxtper- 
Aaoii$  lOQiiOture  of  the  brain,  conveyed  it  into  the 
pofe  i  or  i^to  the  neighbouring  iinufes  ^.  To  counter 
PffXice  ijbia  X)piiiiQn»  there  was  no  want  of  cafes  proving 
the  accumulation  of  the  fluids  of  the  ventricles,  in 
confisquence  of  the  fcbarrus  of  this  gland  fy  while  in 
truth  difiedion  has  fliown  no  connection  betwixt  the 
difeaies  of  the  ventricles  and  pituitary  gland.  M.  Lif- 
tie  gave  both  a  vafcular  ftrudhire  and  mufcular  fibres 
to  this  body,  and  conceived  that  its  operations  brought 
ilown  the  water  and  sur  from  the  ventricles  of  the 
bsainl. 

THJB  TUJUSRCULA  QUADRIGEMIKA. 

The  tubercula  quadrigemina,  or  nates  and  tefles^ 
sure  feen  when  we  continue  to  Uh  back  the  pofterior 
part  of  the  fornix  and  corpus  callofum,  and  when  we 
have  lifted  back  the  velum  wth  the  vena  galeni. 
We  find,  in  doing  this,  that  the  velum  is  conneded 
'^th  the  pineal  gland,  which  is  fitted  upon  thefe  tu* 

•  Lower  Traa.  de  Cortie. 

f  Schneider  (de  catarch.)  firft  oppofed  this  theory ;  ftiowed  that 
there  was  no  communicatibn  betwixt  the  brain  and  the  nofef  and 
maintained  that  no  fluid,  not  even  the  blood  which  fldwed  from  the 
nofe,  had  any  connection  with  the  brain :  he  was  fupported  by  other 
able  anatomifts.  The  old  opinion  was  revived  by  M.  Botulki  EUn 
de  MedgcUii  fraiiqvt. 

%  See  Littrcy  Mcm«  de  I'Acad.  dei  $cieacct|  1707. 

H  a  berdcst 
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\.vle<u  Ihe  tubercula  quadrigemina  are  not  in  the 
Havitioi^  or  ventricles  of  the  brain,  but  are  feen  upon 
liiuug  and  turning  forward  the  poflerior  lobes  of  the 
cerebrum  from  the  cerd)ellum. 

Thefe  four  tubercles  are  behind  the  third  ventricle, 
and  above  the  fourth.  As  they  are  immediately  in  the 
center  of  the  brain,  they  form  a  kind  of  commiffure, 
and  they  both  communicate  vrith  the  tubercles,  from 
vhich  the  tntflus  opticus  emerge.  The  uppermoft  two 
are  the  nates,  the  lower  are  the  testes  ;  the  former 
are  lefs  white  than  the  latter.  A  little  under  the  in* 
ferior  tubercle,  we  find  fomedmes  a  fmall  trad  of  me- 
dullary matter,  which  extends  to  the  thalami  nervorum 
opticorum,  and  the  crura  cerebri.  And  from  the 
lower  part  of  the  tcftes  there  projed  backwards^ 
connefting  itfelf  with  the  crura  cerebelli,  a  thin  me« 
dullary  lamina,  which  is  the  valvula  vieussekxj, 
PRocESsys  a  cerebeli^o  ad  testes,  or  velum  in* 
TEjijECTXJM.  Behind  the  poftenor  tubercle,  car  from 
this  medullary  lamina  itfelf,  the  fourth  pair  of  nerveg 
take  th^  origin.  Sometimes  thofc  four  tubercles  arc 
pf  the  fame  (ize  j  foi^etimes  the  poflerior,  fometimes  thq 
anterior  tuberclesi,  are  the  larger ;  a  perpendicular  feq-^ 
tion  of  them  ihows  a  mutual  cbn^munication  of  ilriae  of 
medullary  and  cin^ritious  natter,  but  thofe  ^u-e  faintly 
feen  pnly, 
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The  pineal  gland  is  feated  above  the  tubefcula  qua< 
tirigemina,  and  behind  the  thalami  nervoram  opticorum; 
it  is  fixed,  fays  Winllow,  like  a  button.  It  confifls 
of  dneiitious  matter  covered  with  the  pia  mater; 
its  bafe  is  furrounded  with  medullary  matter ;  it  ad- 
heres firmly  to  the  velum,  and  is  apt  to  be  difplaced 
or  torn  from  its  peduncuU  in  liiiting  that  membrane* 
It  is  a  imall  foft  grtyifh  body,  irregularly  round,  or  of 
the  figure  of  a  pine-apple  \  or,  of  all  things,  likefl  the 
lieart  of  a  frog  '*.  Its  pedunculi,  or  footftalks,  pafs 
out  from  a  tranfverfe  medullary  bafe,  which  unites  it 
to  die  pofterior  commiflfure.  Thofe  pedunculi  pafs  on  \ 
each  fide  to  the  thalami  nervorum  opticorum  (leaving 
a  paflage  under  and  betwixt  them  to  the  four  Ji  ventri« 
cle).    Their  extremities  pafs  forward  upon  the  internal 

*  Ruyich  conddered  the  fabilance  of  this  gland  as  different  from 
that  of  the  cerebrum  or  cerebellum^  and  different,  al(b»  from  all 
glands* 

H  3  furface 
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iK  chalanu  nervorum  opticorum,  and  arc 

'   :  ic  .interior  crura  of  the  fornix. 

v.;  .:   \.:yr  remarks^  that  ahhough  the  ideas  of 

.  .  ■    uul  Dcfcartes  *,  and  a  crowd  of  others  arc  re- 

.x....vicd  only  with  ridictije,  there  are  ftill  fome  pe- 

,,:»uuiKii  In  the  fitiiations  and  connection  of  this  body, 

x^Iusli  mark  lis  importance.     It  is  compofed  of  cmeri* 

K^i.i  Ivkbiiancc ;    it  is  in  fadl  ti  prolongation  of  the 

luWtdiue  of  the  brain,  and  by  its  pediinculi,  which 

viic  like  two  nerves,  it  is  conneded  with  the  thalami 

uc:rvi>rum   opticorum,  with   the  fornix,    and  confe* 

4uc;utly  with  the   corpus  callofum,  the  hypocampus 

And  corpora  albicantia^  which  are  themfelves  the  center 

of  union  to  fcveral  medullary  cords ;    therefore  he 

concludes  that  the  pineal  gland  miift  be  an  important 

organ  f. 

The  pineal  gland  has  often  in  it  little  peculiar  grainn 
and  calculi  |.     It  has  a  great  variety  of  form  and  fize  ; 

I  have 

*  Alludinpf  to  their  opinion  of  this  being  the  feat  of*  the  foul } 
Willi*  impofrd  upon  this  part  a  lower  office,  *'  Ejufque  muntts  non ' 
**  iliud  oinnino  cfle  qu«nm  aliarum  glandularum  quae  juxta  vaforum 
**  fan|(u!fcronim  concurfus  difp.)nuntur ;  nempe  ut  humore»  ferofos^ 
^  a  ftngtiine  aiteriofo  dcpofitos,  excipiat»  et  in  fe  retineat ;  donee 
*'  Aiit  «rfi#  deplctioret  factae  eofdcm  reforbeant»  aut  lymphae  dudui 
••  (ft  qui  adfueriiu)  cos  extra  convchant,"     Willis,  p.  46. 

f  Mem.de  I'Acad.  Royal,  An.  1781,  p.  533-  See  Obfcrv.  par 
M«  Mcchel  fur  la  gland  pineale,  fur  la  cloifon  tranfparente,  ct  fur 
l*origine  du  nerf  de  la  feptieme  paire.     L* Acad.  Berlin,  1 765. 

(  **  La  parte  anteriore  della  bafe  n*c  ordinari  amente  midoOare, 
**  c  qui  appunto  V  ho  moltilfime  volte  veduta  geffata,  offofa,  tarta- 
•*  rofa  c  friafanle,  vixi,  che  ho  trovati  anche  molte  volte  nei  picciuoli.*^ 
MaUcamc,  part  ii.  p.  8 1  •    Jctrvulm  \  Meckel,  Mem.  dc  T Acad,  det 
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1  have  found  it  furrounded  vii^  pus  in  an  ideot-boy^ 
ivho  was  accuftomed  to  wander  about  the  Lqth  glafs- 
faoufes*  He  died  with  fymptoms  of  hydrocephalus,  and 
in  his  ventricles,  accordingly,  there  was  found  much 
fluid.  Malacarne  gives  a  cafe  of  its  hainng  degene- 
rated into  hydatids,  like  a  clufler  of  grapes.  It  has 
not  been  found  upon  diffedion  in  fome  cafes. 

POSTERIOR   COMMISStJRS* 

The  bate  of  the  pineal  gland  is  connefted  with  the 
pofterior  commiflurc  of  the  brain.  This  commiflbre 
is  feen  Eke  a  cord,  or  like  the  anterior  commiiTui^e^ 
towards  the  back  part  of  the  third  ventricle,  before  the 
tubercula  quadrigemina,  and  above  the  iter  ad  quartum 
ventriculiun*  Betwixt  this  commiffure  and  the  bafe  of 
the  pineal  gland,  we  have  to  obferve  two  or  three 
medullary  filaments,  not  pailing  from  the  gland,  but 
lying  parallel  to  the  commiHure.  But  this  part  6f  the 
brain,  which  appears  like  a  cord,  does  not  deferve 
the  name  of  commiflure ;  it  does  not  pafs  on  each  fide 
into  the  fubfiance  of  the  brain  as  the  anterior  one  does  ; 
it  is  lofl  in  the  ndghbouring  border  of  medullary  mat* 
ter,  and  is  merely  this  matter  refleSted,  fo  as  to  have  a 
zaunded  edge* 

Bdencct  a  Bfl^»  175;,  fig^  i.  b*  b»  Vkq  d'Asyr^  uh»  xxvik 
**  Siiper  mcdiiUofom  conarii  Tinculum  vd  in  ipfo  vinculo,  vd  in  ipCl> 
**  deniqiBt  ac^nmlo,  plefornqac  rcro  ante  acenrulum  iam  in  fetibvi 
<*  iiiBitiiiii  pecnliaret  quidam  lapilli»  mott  maioniln  acervulutty  tMi 
*'  Tero  dito  tcI  trd  minores  acenmlos  conititttentes,  hdui*  fnniperli^* 
**  cidi*  iunioiibus  femper  pallidioret,  annofioribus  fufcioreSy  infantibus 
**  ob  cokrit  languorem  et  perluciditatem  di£Bcilc8  cognitn  ficeati  al* 
^  Udiom  et  opaciorei  inremamur/'    flcwrtimcriing,  p*63« 

H  4  Of 
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OF  THE  FOURTH  VENTRICLE. 

The  fourth  ventricle  defcends  perpendicularly  before 
the  cerebellum ;  it  is  inclofed  above  by  the  valvula  cere- 
briy  below  by  the  medulla  fpinae,  and  on  the  right  and 
left  by  the  crura  cerebelli. 

When  we  pafs  our  probe  obliquely  backwards  and 
downwards  under  the  pofterior  commiflure,  it  pafles 
into  the  iter  ad  quartum  ventriculum,  or  aque- 
duct of  SiLvius.  This  paflage  to  the  fourth  ventri- 
de,  goes  before  tlie  tubercula  quadrigemina.  The 
VA1.VULA  viEUSSEKii,  it  was  fuppofed^  prevented  the 
falling  down  of  the  moifture  of  the  other  cavities  into 
the  fourth  ventricle  *  :  it  is  more  properly  called  the 
PROCESSUS  CEREBELLi  AD  TESTES,  being  a  medulhuy 
lamina  fpread  over  the  ventricle  and  betwixt  the. crura 
cerebelli^  as  they  rife  from  the  arbor  vitje,  or  the  in* 
temal  medullary  part  of  the  cerebellum. 

From  the  aqueduft  there  is  continued  down  upon  the 
fore  part  of  the  fourth  ventricle  a  kind  of  fiffure  j  which 
Vefalius,  conceiving  it  to  have  fome  refemblance  to  a 
writing  quill,  called  calamus  scriptorius.  The 
fame  fiiTure  or  furrow  is  continued  down  fome  way  upon 
the  fpinal  marrow. 

There  pafs  up  obliquely  outwards,  on  each  fide  of 
the  calamus  fcriptorius,  medullary  lines,  three  or  four  in 
number,  but  fomctimes  feven  are  obferved  f.  Ofte  of 
thefe  fibres  afccnds  to  the  valvula  VieuOfeuii ;  fome  are 
the  origines  of  the  auditory  nerve^  and  one  or  two  ftrias 
ff}  to  form  part  of  the  eighth. 

*  Alvcufl  Silvii. 

'\  llalltri  Phyfiol.  torn.  iv.  p.  7!. 
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In  the  fourth  Tentride,  as  in  the  others,  are  fome 
convolutions  of  the  plexus  choroides ;  thefe  are  on  each 
fide  at  the  termination  of  the  vennis ;  they  are  conti- 
nued out  upon  the  bafe  of  the  brain,  asid  are  feen  e;:^. 
pofed  betwixt  the  feventh  and  eighth  pair  of  nerves. 

OF   THB   BASS   OF  THE   BRAIN   AND  ORIGIN.  OF  THI 
NBRVES. 


We  have  anticipated  much  that  might  have  iallen  to 
foe  treated  of  in  this  divilion  of  our  fubjefl ;  but  my  inten* 
tioQ  here  is  to  giv^  a  conne£ted  view  of  the  parts,  as  feen 
when  we  have  raifed  the  brain  from  the  fcuti,  and  when, 
having  the  bafe  prefented  to  us,  we  are  about  to  enume- 
rate the  origines  of  the  nerves. 

The 
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The  firft  appearance  which  ftrikes  us  is  the  great  pro* 
p6rdonof  the  medullary  matter  in  the  bafe  of  the  brain; 
die  whole  furface  of  the  brain,  while  feen  from  above, 
was  dneridous,  but  now  the  centrical  medullary  part  of 
the  brsm  is  feen  emerging  from  the  envelopement  of  die 
dneridous  matter,  and,  gathering  together  from  the  fe- 
veral  internal  medullary  procefles  of  the  brain,  it  con^ 
centrates  the  eiTential  properties  of  the  encephalon,and  is 
fitted  to  give  out  the  feveral  nerves.  Thofe  great  me- 
dullary prolongadons  of  the  cerebrum  and  cerebellum, 
aie  called  the  crura. 

The  CRURA  CEREBRI  are  compofed  of  a  white 
fibrous  medullary  matter,  in  which  alfo  there  is  a  mix- 
ture of  dneridous  fubftance.  They  are  formed  from 
the  whole  central  medullary  part  of  the  cerebrum ;  or 
more  immediately  from  the  inferior  and  lateral  part  of 
the  corpora  fhiata,  and  from  the  fuperior  and  inter- 
nal part  of  the  thalami  nervorum  opdcorum;  and, 
^m  the  conflux  of  medullary  matter,  from  the  ante- 
rior and  pofterior  lobes  of  the  cerebrum.  From  all  thefe 
various  parts  the  medullary  matter,  pafling  downwards 
and  backwards,  forms  the  crura  *.  The  cms  of  either 
fide  of  the  brain,  contra6ting  their  diameters,  unite  at  an 
acute  angle,  and  are  united  to  the  pons  varolii,  or  nodus 
cerebri,  formed  by  the  crura  cerebelli ;  they  pafs  on  to 
form  the  medulla  oblongata,  and,  as  they  unite  with  it, 
diey  raife  it  into  the  eminences,  called  Coipora  Pyrami- 
dialia.  In  thofe  procefles  of  the  cerebrum,  the  cineridous 
and  medullary  fubflances  mingle  witb  fome  degree  of 

^  I  fpeak  fUQ  of  the  relation  of  thofe  to  each  other,  according  ta 
their  natural  fituation  in  the  fcull. 

confufioa  ^ 
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confofion ;  fo  that  \trfaeA  ^we  make  a  fedion  of  the  crurat 
cerebri  near  to  their  union  vidi  the  pons  varolii^  ^kt  ob- 
ferve  a  fubftance  of  a  dark-brown  colour,  furtoutid^d 
urith  white  or  medullary  matter.  In  the  angle  of  the 
tmion  of  thefe  crura  cerebri,  behind  the  corpora  alb{- 
cantia,  and  before  the  protuberance  of  die  poxls  varoffi, 
v^t  obfenre  a  matter  lefs  perfeftly  white  than  the  fat- 
Touncfing  medullary  fubftanc6,  which  forms  a  floor  to 
the  third  ventricle.  This  part  is  perforated  with  a  great 
many  holes,  and  is  the  fuhjiance  fitfiree  of  Vicq 
d'Aasyr  **,  and  gives  origin  to  the  third  pair  of  nervei 
along  with  the  crura  themfelves. 

CRURA  CBREBELLL 

The  crura  cerebelli  are  more  expofed  than  thofe  of 
the  cef  ebrum ;  the  latter  lying  deeper,  and  being  compa- 
ratively fmaller.  They  are  formed  by  the  union  of  the 
internal  meduUary  part  of  the  cerebellum,  or  the  arbof 
vitas.  They  are  altogether  competed  of  medullary  mat- 
ter, except  near  the  pons  varolii^  where  we  obfisrve  a 
mixture  of  coloured  ftrias. 

PONS  VAROLII. 

The  PONS  varolii,  tuber  annulare,  or  mobui 
CBREBRi  IS  formed  by  the  union  of  the  crura  caldm 
and  cerebelli ;  thofe  names  are  almoft  defcriptive  of  ili 

*  Vicq  d' Azyr  makes  tbice  divifions  of  this  fuhjlmue  pvforie^^ 

I  ft.  At  the  roots  of  the  tubercles,  from  whence  the  firft  pair  of 

nerres  emerge  betwixt  the  roots  of  thofe  nenres,  and  near  the  origin 

of  the  optic  nenres.     2d.  Thofe  I  mention  betwixt  the  cnum  cerebrL 

3d.  On  the  outer  contour  of  the  optic  thalami. 

6  fliape 
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ihape  and  reladon  to  the  other  parts.  Varolius,  lookingf 
ttpon.  thofe  parts  inverted,  compares  the  crura  cerebri 
to  a  river  pafling  under  a  bridge,  and  thence  named  it 
Pons.  The  nodus  cerebri,  again,  is  a  name  well  applied, 
fince  this  medullary  emminence  has  much  the  appear-* 
ance  of  a  knot  cafl:  upon  the  medullary  procefles  of  the 
cerebrum,  and  is  in  hOt  the  central  union  of  the  elon« 
gated  medullary  matter  of  both  cerebrum  and  cerebel*- 
lum. 

On  the  furface  of  this  medullary  protuberance  there 
are  many  tranfverfe  fibres,  which,  uniting  in  a  middle 
line,  form  a  kind  of  rapha,  which,  upon  a  fuperfidal 
fe£Hon,  (hows  a  longitudinal  medullary  line.  The  fibres 
upon  the  furface  of  this  body  are  uniform  and  parallel 
to  each  other  in  the  moft  projeding  part ;  but  upon  the 
fides,  they  difperfe  to  give  place  to  the  fifth  pair  of 
nerves  and  crura  cerebelli. 

A  deeper  incision  of  the  pons  varolii,  while  It  (hows 
the  intimate  union  of  the  crura  cerebri,  cerebelli,  and 
pons  varolii,  alfo  fhows  the  white  medullary  tra£ls 
which  extend  from  the  crura  cerebri  through  the  pons 
varolii  to  the  corpora  pyramidalia  j  part  of  thefe  pals 
through  the  locus  nig£r  crurum  cerebri,  and  can 
be  traced  to  the  corpora  ftriata.  We  fee  alfo  the  tranf- 
verfe fibres  of  the  medullary  and  cineritious  fubftance, 
which  make  a  right  angle  with  thofe  longitudinal 
trades. 
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The  medulla  oblongata  is  the  prolongation  of  the  fub- 
ftance  of  the  crura  cerebri  and  cercbelli,  and  the  pons 
varolii;  it  is  coofequently  the  continuation  of  the 
cncephalon,  which,  after  giving  off  the  nerves  that 
pafs  through  the  foramina  of  the  fcuU,  enters  the 
7  canal 
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canal  of  the  fpine  to  fupply  the  fpinal  nerves*  The  me- 
dulla oblongata  U  marked  at  its  upper  end  by  a  deep 
fulcus  dividing  it  from  the  pons  varolii ;  but  towards  the 
fpinal  cavity  it  decreafes  in  thicknefs,  and  there  is  no 
xiatiiral  diftin£tion  or  fulcus  to  mark  the  point  where  the 
medulla  oblongata  ends,  and  the  medulla  fpinalis  be- 
gins ;  nor  perhaps  is  the  ipedulla  oblongata  to  be  con- 
fidered  in  any  other  light  than  as  the  beginning  of  the 
fpinal  marrow.  When  it  paffes  the  foramen  magnum, 
it  ceafes  to  be  called  the  medulla  oblongata. 

We  have  to  obferve  four  en^minences  upon  the  me- 
dulla oblongata,  viz.  two  corpora  pyramidalia,  and  two 
corpora  obVaria.  The  corpora  pyramidalia,  fo 
called  from  their  fhape,  are  thofe  in  the  middle.  There 
is  formed  betwixt  them  and  the  pons  varolii  (being  three 
tubercles  placed  together}  a  little  fulcus,  which  fome 
have  called  the  foramen  cjecum.  Betwixt  thefe  em- 
minences  there  is  a  longitudinal  4iflure,  in  the  bottom 
of  which  there  may  be  obferved  tranfverfe  little  cords, 
which  are  like  commiffures  conneding  the  two  fides  of 
the  medulla  oblongata. 

The  CORPORA  olivaria  lie  upon  the  fides  of  the 
igprpora  pyramidalia.  They  are  in  fome  degree,  like 
them,  limited  by  the  fulcus  which  bounds  the  pons  va- 
rolii, rounded  above  and  bulging,  but  gradually  fub- 
fiding,  at  their  lower  part,  into  the  level  of  the  medulla 
fpinalis ;  yet  they  are  internally  diflferent,  for  anatomifb 
had  obferved  a  mixture  of  a  yellow  or  cineritious  co- 
loured matter  in  the  corpora  olivaria,  but  Vicq  d'Ajsyr 
has  obferved  a  regular  oval  medullary  fubflance,  or 
body  furrounded  with  cineritious  coloured  fubflance^ 
like  a  numatiu-e-reprefentiation  of  the  cerebrum  itfelf ; 
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he   calls   it    CORPUS    DENTATUM    EMMrNENTIJ^   QJ^ 
VARIS* 

MEDULLA   SPINALIS. 

The  medulla  fpinalis,  irom  Us  ftru^hnre,  its  two  fub- 
flancfs,  its  membranes ,  and  its  ufi^  as  evident  in  the  oon^ 
fequenc)ss  of  injury,  muft  be  confidered  as  an  ekmgado^ 
of  the  brain.  Its  name  implies  its  (ituation  contained 
^^othin  the  ti^  of  the  fpine.  Though  chiefly  C9inpo&4 
of  medullary  matter,  it  is  not  entirely  fo ;  ^r  there  is 
an  irregular,centrail,  cortical  fubftai^^e,  through  its  wholf 
extent,  having  fomething  of  a  crucial  form  in  the  kS^Qif, 
of  this  part  *.  There  are  continued  down  from  the  ca- 
lamus Iciiptorius  behind,  and  ^ke  rima,  formed  by  the 
corpora  pyramidalia,  before,  two  fiflures  which  divide  the 
fpinal  marrow  into  lateral  portions.  On  the  back  part, 
liowever,  the  fiflure  is  very  little  diiUnguiihable.  Into 
<he  anterior  one  the  little  veflels  penetrate  to  fupply  the 
ijnmrious  matter  with  blood.  The  Spinal  marrow  dimU 
auflies  i^  thicknefs  as  it  defcends  in  ^e  neck ;  but  below 
the  g^vio^  off  of  the  brachial  plexus  it  again  enlarges^ 
then  continues  gradually  to  diininiih> 

The  tube  of  the  vertebra  is  conne£led  by  a  ilrong  U* 
gamentous  flieath,  which  runs  down  the  whole  length 
wkhin  the  tube.  The  dura  mater,  after  limng  the  in- 
ternal Sorbet  of  the  cranium,  goes  out  by  the  great 
foramen,  and  forms  a  kind  of  funnel }  at  the  occipital 

*  The  liirfmcxf  the  fpiaalmairow  hat  alio  been  obfenred  to  be  of 
m  ^azker  colour,  and  in  large  animals  diftinftly  cineritioua.  (Dr. 
Monro's  Ncrrous  Syftcm.) 

foramen 
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^^.uiwa  It  is  united  firmly  to  the  ligament.    Under 

**,^,  hv»wcvcr,  it  forms  a  feparate  tube.    The'  tunica 

Ai.uhnoidcs  again  adheres  loofely,  having  a  kind  of  fe« 

victiou  viithin  it,  while  the  pia  mater  clofely  embraces, 

and  is  intimately  united  to  the  medullary  matter. 

b'rom  betwixt  the  ninth  nerve  and  vertebal  artery  to 
the  fecond  and  third  lumbar  nerve,  there  is  a  mem* 
braneous  connedHon  betwixt  the  lateral  part  of  the 
fpinai  marrow  and  the  dura  mater  of  the  fpine.  From 
the  manner  of  its  connection  to  the  dura  mater,  by  dif- 
tinft  flips  irregular  and  pointed,  it  is  called  the  Liga* 
mentum  Denticulatum,  or  Dentatum. 

SCHEME  AND  GENERAL  DESCRIPTION  OF  THE  ORX« 
OINES  OF  TpE  NERVES  OF  THE  ENCEPHALON  AND 
SPINE.  ' 

In  enumerating  the  nerves  which  pafs  from  the  era- 

nium,  I  (hall  keep  to  the  old  way  of  Willis,  counting 

only  nine  nerves  of  the  encephalon.     I  do  not  find  that 

the  fubdivifions  of  the  nerves  in  this  claflification,  and 

the  defcription  of  the  feveral  fafciculi,  of  which  the 

pairs  of  nerA'es  are  compofed,  caufe  intricacy.  It  rather, 

I  am  from  experience  convinced,  connedls  fome  circum* 

ftances  with  many  of  the  pairs  of  nerves  thus  enume* 

rated,  to  which  the  memory  of  the  ftudent  can  attach. 

The   common  enumeration  feems  a  natural  one ;  it 

ferves  well  the  purpofe  of  difleftion,  and  confequently 

will  never  be  entirely  exploded.     The  ufe  of  new  clafli- 

fications  and  arrangements,  and  names,  whilft  we  muft 

alfo  retain  the  old,  adds  much  to  the  intricacy  of  de^ 

monftration. 

From 
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'rom  the  olfaftory  nerve  to  that  which  pafies  out 
>e^^«irlxt  the  cranium  and  firft  vertebra,  there  are  nine 


ft   jp^r—Olfadory  nerves. 


CaruncuU  mamtUares  Math,  de  Grad. 
Procejfus  ad  nares,      Gonth  d'An- 

dernac. 
8"~  par,  Splgel. 
I  ft  pair  of  Willis. 

*)  Nervus  vlfivusyfeu  vt/brtus*     Carpi* 
tic  nerves*  ^  i^ par antlquorum, 

J  2d  pair  of  Willis. 

1  2""  jpar,  Fallop.  ct  Vefal. 

3d  piur-Motorcs  oculorum.  [      winXw!^  '''"'"''"'*  ^^'  ^^""'^ 

J  3d  pair  of  Willis. 

1  Minor  propago  3''  Parh^  idejl  5*'  receti" 
j       tiorumy  Fallop. 

I  Gracilior  radix  3"  Paris  f  id  efi  5*  rr- 
4*1^  pair — Trochlearis.  ^     centiorum.     Vefal. 

Nervus  quiprope  nates  oritur.  Euftach. 

9""  par  Cortes  :  et  Columb. 

4th  pair;  or>  pathetic  nerves  of  Willis^ 

1  Nervus  anonymus  trigeminus  multorum* 
3""*  par  Fallop.  et  Velid. 
5th  pair  of  Willis.    / 
Tnjumeaux  of  Winllow. 

4«»  par  Fallop. 

Radix gracilior  ^^ Paris ^  id  ejl^^  recen* 
tiorum  Vefal. 
ftV  pair— Abduaorcs.  i  ^"^  ocuUsJrofpiciens. 

6th  pair  of  Willis. 

Nerfs  oculo-mufculairesy  ou  moteura 
extemes  de  Winflow. 


5^  pair-— Trigemini* 


2""  par  Alexand.  Benedid. 
4""  par  Carol.  Stephan. 
"Auditory  nerves.  \  §*'"  par  VefaL  et  aliorum. 

6""*  par  V.  Home. 
Portia  mollis,  of  the  Modems. 


7th  pair  4 


Nervus  commu- 
nicans  faciei. 


Difiin3us  a  moUi  nirvus.     Fallop. 
Portiof  ut  pr£cedensj  C*  Paris ^  idefi 

Y  recenttorumm    Vefal. 
Portio  dura,  of  the  Modems. 
Le  petit  fympatheque,  of  Winflow. 
Facial  nerve. 


*  In  the  following  table,,!  am  of  courfe  much  indebted  to  the  fy* 
Bonymie  of  Vicq  d*Azyr. 

Vol.  m.  1  8  pair. 
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foramen  it  is  united  firmly  to  tlh 
this,  however,  it  forms  a  feparat 
arachnoides  again  adheres  loofch 
cretion  within  it,  while  the  pi;? 
and  is  intimately  umted  to  the- 

From  betwixt  the  ninth  : 
the  fecond  and  third  lur. 
braneous  connedHon  Iv 
fpinal  marrow  and  the 
the  manner  of  its  con^^ 
tinft  flips  irregular 
mentum  Denticu! 


I -.lire  ut 


..  sth  puir  of 

:-.  A:;dcrfch. 
■rriihiauc  of  Winfli>\v. 


SCHEME  AND 
GINES  OI-  • 
SPINL, 

In  enr: 
nium,  ■ 
onlv  • 
the 

thr 

r 


.  *.  • 

li.ir.cr.     S0tir.2r.cr- 

1 

"_.    '.'..'.-rvj.',  or  ^uf. 


..."2!  r.ervv",  if  H:i'..:r. 
..c  r.rii  cc:  .ic.ii  r.cr 


!•   »      •-  I 


•••■'•n\  and  f .^on  ri- 
-. :  :V.;u:vl  not  be  fur- 
-  --"c-^'-ts^.     It  ad- 

hcrcs 


J  ::.L  r.tr\<.s,  wc  al- 
.  :.-..  !:.trocli!CT:o:i  to 


J.-.::,  r  cr  tMc 
:.:T.i.     'I'htir 

from 
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:•  ■■ICC  of  the  anterior  lobe  of 

■  :kc  its  origin  here.    It  is  of  a 

.   Liklcd  to  the  fulcus  in  which  it 

\::i'jj  iunk  into  the  fulcus  more  or 

:  ii  the  other,  it  has  the  appearance  of 

.  viivj  fide  than  the  other.     It  takes  its  ori- 

.   i/icdullary  trads  *  ;   ift,  From  the  corpus 

.   2d,  from  the  medullary  matter  of  the  ante- 

.  c  ;  3d 5  From  the  fore  and  under  part  of  the 

;  .>us  callofuni  f.     When  a  feclion  is  made  of  it,  we 

'JoV^x\t  in  it  a  cineritious  portion. 

I'owards  the  fore-part,  this  nerve  expands  into  a  bul- 
bous oval  lobe,  which  confifts  of  a  femi-tranfparent  cine- 
ritious fubftance.  This  lies  upon  the  crebriform  plate, 
and  from  it  are  fent  down  the  nerves  which  expand  upon 
the  membrane  of  the  nofe,  and  compofe  the  organ  of 
fmellingj. 


from  this  drained  through  the  crebriform  plate  into  the  nofe.  Ve-* 
ialius  proved  the  abfurdity  of  this  opinion  ;  it  was,  however,  revived 
bf  Dulaurens,  who  was  perhaps  more  of  a  courtier  tlian  an  anatomift. 
But  Willis  is  not  much  better,  when  he  defcribes  the  proper  ufe  of 
thefe  ncr\es.  He  fuppofed  the  crcbrifpim  plate  of  the  acthmoid  bone 
to  prevent  bodies  from  pafling  up  into  the  brain  ("  ne  quid  afperi 
**  aut  moleili  cum  iliis  una  ad  cerebrum  feratur") ;  while  the  lymph 
in  thofc  nerves  corrected  the  two  pungent  odours;  **  odorum  fpccics 
^  demulcere  eafque  fenforio  quadantenus  pncparare." 

♦  Or  wc  fay  that  the  external  root  generally  fplits,  having  two  fafi- 
culi.     See  Prochaflca,  tab.  x. 

f  Vicq  d'Azyr,  M.  de  T Acad.  Roy.  1781.— "  Breviore*  fibmc 
^<  xnedullone  cum  longioribus  exterioribus  connexst  nononquam  cine« 
**  ream  particulam  excipiunt."     Socmmernn^. 

\  Duvcrney  has  fhown  us,  that  thnfe  nerves  palling  through  the 
crebriform  plate  become  firm  nerves,  like  thofe  in  the  other  parts  of 
the  body.  They  arc  to  be  fecn  by  tearing  tl^  mcmb»-aiic  of  the  nofe 
from  the  bone* 

I  2  5£C0N0 


1 16  THE  ORIGIN  OF  THE  NERVES. 

f  ECOND  PAIR  ;    OR,  OPTIC  NERVES  *. 

The  Optic  nerves  arife  from  the  pofterior  part  of  the 
f/ptjc  thalami,  and  alfo  (and  perhaps  more  dire£Uyt) 
from  the  tubercula  quadrigemina.  When  we  trace  the 
optic  nerves  backwards  into  the  trafhis  opticus,  we  find 
them  taking  a  circle  round  the  crura  cerebri,  then  en- 
larging, each  forms  a  tubercle  towards  the  back  part  of 
the  thalamus  opticus,  and  afterwards  unites  with^  the 
pofterior  tubercle  of  the  thalamus  opticus ;  at  the  fame 
lime  a  divifion  ftretches  towards  the  teftes,  while  be- 
twixt the  pofterior  tubercle  of  the  thalamus  opticus  and 
the  nates,  there  is  an  intermediate  communication.  When 
f hofc  tubercles  arc  fairly  expofed  by  feparating  the  mid- 
die  lobes  of  the  brain,  and  diflefting  away  the  tunica 
aracfmoidcs  and  pia  mater,  they  are  feen  fmooth,  and 
formed  of  medullary  matter;  which  is  uniformly  con- 
liimcd  from  the  one  to  the  other,  following  their  gentle 
roll  vex  hies  with  an  unintenupted  furface.  Within 
thofc  tubercles  is  a  mixture  of  cineritious  and  medul- 
lary matter,  and,  cfpecially,  there  is  a  diftindk  ftreak 
which  pafles  from  the  traftus  optiCfis  to  the  nates. 

Thus  there  is  a  communication  betwixt  the  nates  and 
teftes,  and  the  optic  nerve ;  but  we  muft  ftill  confider  the 
nerve  as  arifmg  in  a  peculiar  manner  from  the  thalamus 
opticus,*  while  at  the  fame  time  it  receives  additions  from 
the  crura  cerebri,  where  the  nerve  adheres  clofely  to  the 
irura. 

•  Thf  optic  nerves  were  the  firft  pair  of  Galen  and  many  of  the 
4;liirt  ttUHtoiniiltt  they  being  ignorant  of  the  olfadtory  nerves. 

\  '*  Lrinerfi  optiqucs  natflent  en  arriere  des  eminences  nates  et 
**  icilift  vrt-«  Iw  partic  poilcrieure  de  celles  que  Ton  aomme  lea  couches 
**  ^U*! Mil'?  uptiqitcff."     SaiatUn 

Tracing 


i 
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Tracing  the  optic  nerves  from  their  origin  in  the 
brain  towards  their  exit  from  the  fcuU,  we  find  them  ap*. 
preaching  gradually  and  uniting  juft  before  the  corpora 
albicantia  and  the  infundibulum. 


.  N-' 


Since  the  days  of  Galen,  it  has  been  a  difputed  point, 
whether  there  is  a  union  (imply  of  the  nerves,  or  a  dek 
cuilalion.  Tifhes  have  the  nerve  arifmg  from  one  fide  of 
the  brain  paffing  to  the  eye  of  the  other  fide :  they  crofs, 
but  they  do  not  unite.  Birds  have  but  one  optic  nerve 
arifing  from  ihe  brain,  which  fplits  and  forms  the  right 
and  left  optic  nerves.  Vefalius  diffecied  a  young  man 
at  Padua,  who  had  loft  his  eye  a  year  before ;  at  thd 
£une  time  he  difiefled  a  woman,  whofe  eye  had  been 
loft  a  long  while.  In  the  latter  he  found  the  nerve  of 
that  fide  fmaUer,  firmer,  and  of  rediih  colour,  through 
all  its  extent.  In  the  young  man  he  obferved  no  efie£t 
upon  the  nerve.  He  alfo  gives  a  plate  of  an  inftance 
in  which  he  found  the  optic  nerves  pafs  on  to  the  eyed 
of  the  fame  fide  from  which  they  take  their  origin,  with* 
out  adhering  at  all. 

1 3  Valverda, 


\ 

r 
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Valverda,  a  phyfician  of  Spain,  who  travelled  into 

Italy,  and  ftudied  the  Works  of  Vefalius  and  Human 
Diflefbioo,  fays,  that  at  Venice  he  had  frequent  oppor- 
tunities of  aflTuring  himfelf  that  there  was  no  decuflation  ; 
for  robbers  were  puniflied  for  the  firft  offence  by  lofing 
one  of  their  eyes  ;  and  for  the  fecond  by  death.  Rio- 
linus,  Rolefinkius,  and  Santorini,  give  obfervations  of 
the  nerve  of  the  injured  eye  being  fmall  and  (hrivelled, 
and  of  their  having  traced  them  pad  their  union  to  the 
fame  fide  of  the  brain  with  the  eye  to  which  they  be- 
longed. Vicq  d'Azyr,  who,  of  all  authors  I  conceive 
to  be  the  bed  authority  upon  fuch  fubjefts,  is  decidedly 
of  opinion  that  there  is  no  decuflation.  Zin  alfo  agrees 
with  the.  opinion  of  Galen,  that  there  is  an  adhefion  and 
intimate  union  of  fubftance,  but  no  croffing  of  the 
nerves.  Soemmerring  deems  it  fufficient  to  point  out 
the  authorities  on  both  fides  of  the  queftion,  while  he 
has  no  decided  opinion  whether  there  be  a  perfedt  de- 
cuflation or  not  *.  Porterfield,  while  he  allows  the  in- 
timate union  of  the  optic  nerves,  has  feveral  obferva- 
tions, proving  that  they  have  no  interfection  or  decuf- 
fation. 

Sabatier,  encouraged  by  the  authority  of  Morgagni, 
fays,  that  he  could  trace  the  afleftion  of  the  nerve  of 
the  injured  eye  no  farther  than  to  the  union.  He  dif. 
credits  the  accounts  of  their  having  been  traced  to  the 
fame  fide  of  the  brain,  and  belieyes  the  aflertions  to  be 
the  confequence  of  previous  opinion  and  prejudice.— 
There  are  certain  obfervations  of  Valfalva,  Chefelden, 
wd  Petit,  which  feem  to  prove,  that  where  the  brain  is 

♦  "  Ergo,  utnim  omncs  nervorum  fibrx,  an  quacdam  tantum  mu- 
•*  tuo  fc  fccenty  ccrtc  ftatui  ncquit." 

injured 
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injured,  it  is  the  eye  of  the  oppofite  fide  that  is  afFeft- 
cd  *.  After  their  union  the  optic  nerves  are  much  con- 
traQed  in  diameter  ;  ftill  the  optic  nerve,  is  the  largeft 
of  the  head,  excepting  the  fifth  pair.  It  is  the  firmed 
of  all  the  nerves  of  the  fenfes,  but  fofter  than  the  other 

nerves  t- 

What  remains  to  be  faid  of  the  optic  nerves,  falls 

more  naturally  to  be  treated  of  when  fpeaking  of  the 

organ  of  vifion. 

THIRD  PAIR  OF  NERVES  ;     MOTORES  OCULORUM. 

The  third  pair  of  nerves  arife  from  the  internal  mar- 
gin of  the  crura  cerebri,  and  the  perforated  medullary 
matter  which  is  betwixt  the  crura.  The  delicate  fila- 
ments  of  this  nerve  cannot  be  traced  far  into  the  fub- 
ftance  of  the  brain,  but  ftill  we  may  obferve  thera 
fpreading  their  filaments,  and  traverfing  the  dark  co- 
loured fpot  which  •  we  have  already  mentioned  to  be 
vifible  in  the  crura  cerebri.  Some  anatomifts  have 
laid,  that  the  third  pair  of  nerves  had  an  origin  alfo  from 
the  nates  and  teftes.  Ridley  defcribes  them  as  rifing 
from  the  pons  varolii  J. 

In  relation  to  the  arteries,  thofe  nerves  are  betwixt 
the  pofterior  artery  of  the  cerebrum,  arifing  from  the 
divifion  of  the  bafilar  artery  and  the  anterior  artery  of 

♦  If  Petit  and  others  are  proving  that  the  optic  nerves  are  afied- 
cd  in  the  fide  oppofite  to  the  injury  of  the  brain,  they  are  proving 
that  they  have  no  decufTation  ;  for  if  they  had,  it  would  counteradl 
that  cfFed,  which,  from  the  ftru^lure  of  the  brain,  they  mull  have  in 
common  with  the  other  nerves. 

t  Soemmerring. 

J  They  fcein  to  come  from  the  angle  betwixt  the  crura  cerebri  and 
pons  varolii.  Tliey  are  flat  near  their  origin,  but  become  round  and 
firm. 

1 4  the 
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the  cerebellum  •'.  They  diverge  fix)m  each  other  as 
they  proceed  forwards,  and  each  penetrates  under  the 
anterior  point  of  the  tentorium  by  the  fide  of  the  caver- 
nous (inus,  and  pafTes  through  the  foramen  laceninu 
In  the  general  defcription  it  is  fuificient  to  fay,  diat  they 
are  diftributed  in  commcm  to  all  the  mufcles  of  the  eye» 

THE  FOURTH  PAIR  OF  NERVES. 

The  fourth  pair  of  nerves,  pathetici,  or  trochleares^ 
are  the  fmallefl:  nerves  of  the  encephalon,  being  not 
much  larger  than  a  fewing  thread.  This  nerve  comes 
out  from  betwixt  the  cerebnnn  and  cerebellum,  pafles 
by  the  fide  of  the  pons  varolu,  and  after  a  long  courfe 
pierces  the  dura  mater  behind  the  clynoid  procefs^ 
runs  along  for  fome  way  in  a  canal  or  fbeath,  formed 
^y  the  dura  mater  j  it  then  paffes  through  the  caver- 
nous finus,  continues  its  courfe  onwards  through  the 
foramen  lacerum  to  the  orbit,  and  is  finally  appro- 
priated to  the  fuperior  oblique  miifcle  of  the  eye. 

The  origin  of  the  fourth  pair,  if  we  take  implicitly 
the  dcfcriptions  of  authors,  feems  to  have  a  much 
greater  variety  than  any  of  the  oth^r  nerves  ;  fo  that  it 
is  common  to  fay,  the  fourth  pair  of  nerves  arife  about 
the  region  of  the  nates  and  teftes  f.     The  trochlearis 


«  « 


Ccttc  difpofition  peut  txpHquer  pourquoi  on  cprouvc  tant  de 
«*  pcfanteur  aux  yeux  aux  approchts  du  fommeil,  dans  PivTefle  8c 
•*  dans  certains  efpcces  de  fievre."  Sahaticr.  This  is  a  mechanical 
and  a  moll  improbable  way  of  accounting  for  fuch  an  effcdt. 

-j-  "  Pone  corpora  bij^cmina  pofteriora  mox  paullo  fuperius,  mox 
"  paullo  infcrius,  mox  m;\i;is  cxtc^iora,  mox  ma^is  interiora  verfiis  ra- 
"  dice  fimplici,  duplici,  trlplioi,  quin  ct  qiiadruplici  oritur. — Non* 
«•  nunquam  origo  ejus  in  cci*ebri  valvula,  nonnunquam  in  ipfo  fre- 
**  nulo  patct  ut  humorc  vcnlriculi  qiiarti  alluatur,"  Soemmerrirrg^ 
vol.  iv.  p.  209. 

arifcs 
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-sunfes  fofiirlMiigs  by  two  filaments,  but  more  commonly 
by  one  onAvkled  root^.  This  root  is  feen  to  emerge 
£rom  a  point  betwixt  the  medullary  lamina  of  the  cere- 
bellum,  or  valvuk  Vieuflenii,  and  the  lower  of  the  tuber- 
cuh  quadrigemina  t« 

From  the  conne&ions  of  the  parts  whence  this  nerve 
arifes  with  the  reft  of  the  brain,  it  is  prefumed,  that 
this  fourth  pair  of  nerves  has  a  very  immediate  and 
nniverfal  connection  with  the  internal  parts  of  the 
brain ;  yet  there  is  nothing  in  the  final  diftribution  of 
the  nerve,  which  (hould  incline  us  to  believe  that  there 
ftould  be  any  particular  provilion  in  its  origines. 

FIFTH  PAIR  OF  NERVES  J    TRIGEMINI. 

The  fifth  nerve  of  the  brain  arifes  from  the  fore  and 
loweft  part  of  the  crura  cerebelli,  where  they  unite  with 
the  polls  varolii.  The  origin  of  this  nerve  may  be  divided 
into  two  portions  :  an  anterior  is  fmall,  and  fomewhat 
elevated  above  the  other.  The  pofterior  part  of  this 
origin  takes  its  rife  a  little  lower  than  the  anterior  part. 

♦  Santorini  fays,  they^avc  three  roots  or  little  faiciculi.  Wrif- 
bcrg  following  Vicufcns,  fays,  the  fourth  pair  arifes  from  the  valvula 
cerebri.  Vicq  d^Azyr.  Sec  Hallor,  faf.  viL  tab.  3.  ^  Origo  alius 
**  iimpiex  eft»  alius  duplex  ;  quando  fimplex  eil,  a  proccffu  a  cere- 
^  bello  ad  teftes  exterius  prodit,  quam  eft  tranfvcrfa '  ilria,  qux  cos 
^  procefFus  conjungit."  Hallcr  Phyf.  toI.  rw,  p.  208. 

f  ••  Et  fouTcnt  ils  fe  confondent  avcc  un  tragus  meduHairc  plac^ 
•*  tranfvcrlalement  au-defTus  dc  la  valvule  du  ccrvcau."  Vicq  d' Azyr. 
This  nerve,  fap  he,  cannot  be  followed  into  the  anterior  part  of  the 
brain  from  it^  extreme  delicacy,  and  becaufe  it  is  formed  from  the 
medullary  fubllance  itfclf,  without  the  admixture  of  filaments  to  give 
it  ftrength.  He  quotes  thofc  words  •f  Soemmcrringi — **  Continua 
^  medulla  orituff" 

Thcfe 
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Thefe  two  origines  of  the  nerve  are  connefked  by  cellu- 
lar membrane,  and  have  betwixt  them  a  little  groove, 
in  which  not  mifrequently  an  artery  creeps.  Accord- 
ing to  Santorini,  the  anterior  of  thefe  divifions  is  formed 
by  the  tranfverfe  fibres  of  the  pons  varolii,  and  the  pop 
terior  by  the  crura  cerebelli.  But  this  nerve  appertains 
truly  to  the  cerebellum ;  and  Vicq  d'Azyr  could  never, 
except  in  one  diffedion,  perceive  that  any  of  its  fibres 
arofe  from  the  pons  varolii  *.  The  nerve  of  the  right 
fide  has  been  obferved  fometimes  larger  than  that  of 
the  left. 

This  fifth  nqrve,  the  largeft  of  the  fcull,  pafling  for- 
wards and  downwards,  flips  in  betwixt  the  lamina  of  the 
dura  mater,  oppofite  to  the  point  of  the  pars  petrofum 
of  the  temporal  bone.  It  is  here  firmly  attached  to  the 
dura  mater,  and  forms  a  fiat  irregular  plexus.  From 
this  plexus  there  pafs  out  three  great  branches:— 
I  ft.  One  to  the  focket  of  the  eye  and  forehead,  through 
the  foramen  lacerum ;  2d,  One  to  the  upper  jaw  and 
face,  through  the  foramen  rotundum  ;  and  3d,  One  to 
the  lower  jaw  and  tongue,  pafling  through  the  fora- 
men ovale. 

SIXTH  PAIR  OF  NERVES  ;    OR,  ABDUCENTES  !• 

The  fixth  nerve  of  the  fcull  feems  to  arife  from  bcr 
twixt  the  pons  varolii  and  medulla  oblongata.  In  the 
origin  of  its  fibres  it  has,  however,  much  variety  ;  and 
authors  difier  very  much  in  this  point  of  the  defcrip- 

*  "  Oritur  e  nodo  cerebri,  prope  cerebellum  duabus  partibus,  &c." 
Soemmerring. 

\  Or,  motorcs  extcrni. 

tion. 
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tion  *.  We  may  fay,  however,  that  the  fixth  pair  of 
nerves  arife  from  the  corpora  pyraraidalia. — Sometimes 
the  nerve  rifes  in  two  branches,  which  do  not  unite  im- 
til  they  are  entering  into  the  cavernous  (inus  t*  The 
lixth  nerve  is  in  fize  fomewhat  betwixt  ^he  third  and 
fourth :  it  pafles  forward  under  the  pons  varolii,  until 
near  the  lateral  and  lower  part  of  the  body  of  the  fphe> 
noid  bone  :  it  thence  continues  its  route  forwards  and 
downwards  by  the  fide  of  the  carotid  artery,  through 
the  cavernous  fmus :  here  It  feems  increafed  in  fisse.— 
It  gives  off  that  fmall  twig  which  anatomifls  account 
the  begimjing  of  the  great  fympathetic  nerve.  The 
fixth  nerve,  ^fter  giving  off  this  delicate  thread,  paffes 
on  through  the  foramen  lacerum  to  the  abdudor  muf- 
cle  of  the  eye, 

SEVENTPI  PAIR  OF  NERVES;    OR,  AUDITORY. 

The  feventh  nerve  arifes  from  the  pofterior  and  late- 
ral part  of  the  pons  varolii,  at  the  point  where  it  is 
joined  by  the  crura  cerebelli. 

But  this  feventh  pair  of  Willis  confifts  of  two 
parts ;  the  facial  nerve  or  portio  dura,  and  the  audi- 
tory or  portio  mollis ;  the  laft  is  the  larger  and  pofte- 
rior portion  J. 

The  PORTIO  DURA  comes  out  from  the  foffa  formed 
betwixt  the  pons  varolii,  corpora  olivaria,  and  crura 

*  Simple  as  the  anatomy  of-  the  nerve  is,  VieufTcnR,  Morgagni, 
LieUud,  Wiuflow,  Sabatier — all  differ  in  their  account  of  the  ori- 
^n  of  this  nerve  in  Ibmc  litde  circumftance ;  and  Vicq  d'Azyr 
gives  fix  varieties  of  it. 

-f-  Sabatier. 

J  And  wc  may  add  a  third  portion  ;  the  portio  media  of  Wrif-  , 
berg. 

i  cerebelli ; 
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ccrcbclli  *  ;  and  upon  a  more  careJFuI  examination  we 
find  it  rifing  diftinftly  from  the  crus  cerebelli. 

The  origin  of  the  portio  mollis,  of  the  feventh  pair, 
is  to  be  traced  from  the  fore-part  of  the  fourth  ventri- 
cle f.  We  obferve  pafling  obliquely  upwards  from  the 
calamus  fcriptorius  feveral  medullary  ftriae ;  thofe  vary 
in  number  from  two  to  feven,  and  are  fometimes  not 
to  be  difcemed  J.  To  thefe  are  added  certain  fibres 
arifing  from  the  pons  varolii,  and  as  thefe  fibres  pro- 
ceed fix)m  their  origin,  they  become  ftill  more  dif- 
dnftly  formed  into  fefciculi.  The  whole  of  this  portio 
mollis  is  larger  than  the  third  nerve,  firmer  than  the 
firfl,  but  lefs  fo  than  the  fecond  pair :  it  forms  a  kind 
of  groove  which  receives  the  portio  dura.  The  portio 
mollis  and  portio  dura  enteruig  the  meatus  auditorius 
intemus  of  the  petrous  bone,  the  former  is  divided  into 

*  "  FofTc  de  Peminencc  olivarc,**  of  Vicq  d' Azyr. 

•f*  Proclialka,  fpeaking  of  the  fourth  ventricle,  continues  thus  :— 
**  Super  has  ultimas  eminentias  folent  medullares  candicantes  quad 
"  fibne  decurrere,  a  quibus  proprie  originem  portionis  mollis  ner- 
**  Torum  auditoriorum  faltem  pro  parte  deducunt."  (Ridley^  Hal- 
ler,  Lobilein,  cum  per  antiquo  auftore  Piccolhomini  et  etiam  rc- 
ccntiilimus  Soemmerring. — "  Ego  podquam  multoties  in  lineas  illas 
*'  meduUares  in  quarto  ventriculo  inquifiviffem,  dicere  poflum,  non 
•*  femper  illas  in  originem  nervi  acuilici  mollis  terminare  ;  nonun- 
<*  quam  enim  paulo  fupra  nonunquam  paulo  infra  dcfmunt,  aH* 
**  quando  in  uno  latere,  &  baud  raro  utrinque  defiderantur,  ita  ut 
•*  ex  his  obfervationibus  pcrfuadcar  illas  meduUares  quarti  ventriculi 
**  ilrias  ad  originem  portionis  mollis  nervi  acuilici  minimc  effen- 
•*  tiales  cflc."  Prochaflca,  tab.  iii.  f.  f. 

J  It  is  a  curious  circumftance,  ftiould  future  obfervation  confirm 
it  j  which  has  been  mentioned  by  Santorini,  that  thofc  origincs  of  the 
auditory  nerve  have  been  obfcrved  particularly  ftrong  in  a  blind  man, 
whofe  hearing  had  been  very  acute. 

7  four 
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four  pordons  which  pafs  to  the  feveral  parts  of  the  inter- 
nal ear.  The  latter  paiTes  through  the  ear,  and  comes 
out  by  the  ftylo-mafloid  foramen  behind  the  ear,  fpreads 
upon  the  cheek,  and  forms  the  principal  nerve  of  the 
face. 

EIGHTH  PAIR  OF  NERVES. 

To  underftand  a  very  intricate  demonftration,  it  is 
neceflary  to  recoUeft  that  the  eighth  pair  of  nerves,  as 
they  have  a  relation  to  the  brain,  confifts  of  three  dif- 
tm&  nerves, — ^Thefe  are,  ift.  The  glosso-pharyn- 

CIAL  NERVE  J    sd.  The  PAR  VAGUM  ;    3d,  The  SPINAL 

ACCESSORY.— Taken  all  together,  they  arife  from  the 
fuperior  and  lateral  part  of  the  medulla  oblongata. 

The  GLOsso-PHARYNGiAL  NERVE  is  Only  diftiu- 
guifhed  within  the  fcuU  as  a  larger  filament  of  the 
dghth  pair  ;  it  is  however  diftindf  in  its  courfe  from 
the  origin  to  the  point  where  it  pierces  the  dura  mater : 
it  is  the  uppermoft  of  the  fibres  of  this  pair  of  nerves.— 
Sometimes  there  is  a  very  delicate  filament  running  pa- 
rallel with  its  lower  edge  which  belongs  to  it.  It  has 
the  lame  origin  with  the  fibres  of  the  par  vagum  *. 

The  PAR  VAGUM  is  compofed  of  ten  or  twelve  very 
fmall  filaments,  which  are  fometimes  united  into  three 
or  four  fafcicvili.     Thefe  filaments  arife  from  the  outer 

*  *^  Nervus  glofTo-pharyngeus  fafciculo  mox  una,  xnox  duabus, 
^  quatuofy  quinque  fibris  compoflto  oritur  ex  fumma  atque  priore 
^  parte  xnedullx  fpime  pone  corpora  olivaria  nervum  facialem  inter 
**  atque  nervum  vag^uniy  nonnunquam  etiam  ex  quarto  ventriculo  vel 
^  ex  cruribus  cerebelli  ad  fplnae  medullam,  nonnunquam  Tub  poileriori 
''  fulco  fiervi  vagiy  dedu6lus  ab  eo  vel  diftindlius,  vel  obfcurius  in- 
^  terpofita  arteria^  vel  vena,  vel  arteria  et  vena  (Imul,  vel  parte 
^  plexus  choreoidia,  quid  quod  ipfa  dire&ione  a  ner\'0  vago  efl  di- 
'*  ftiu^ut."     Soemmerring. 

.  border 
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border  of  the  corpus  olivare,  or  from  the  lateral  part  of 
the  medulla  oblongata  *.  Sometimes  they  arife  in  a 
double  feries  like  the  nerves  of  the  fpine :  a  few  fibres 
are  to  be  traced  from  the  fide  of  the  calamus  fcrip- 
torius  of  the  fourth  ventricle. 

The  SPINAL  ACCESSORY  NERVE  comcs  up  from  the 
fpine  to  join  the  par  vagum ;  it  begins  by  fmall  twigs 
from  the  pofterior  roots  of  the  fourth,  fifth,  fixth,  and 
even  the  feventh  cervical  nerves.  In  the  fize,  lengthy 
and  origin  of  thofe  little  flips,  there  is  much  variety :  as 
the  nerve  afcends  to  the  top  of  the  fpine,  it  conneds  it- 
felf  with  the  fuboccipital  nerve  j  it  then  paffes  behind 
the  trunk  of  the  vertebral  artery,  approaches  the  par 
vagum,  and  receives  fome  filaments  from  the  medulla 
oblongata. — ^Thofe  three  nerves,  the  gloffo-pharyngeal, 
par  vagum,  and  accefTory  nerves,  in  their  paffage  out  of 
the  fcuU  are  connefted  in  a  very  intricate  way  f.  They 
there  feparate  from  each  other.  The  anterior  branch, 
the  glofTo-pharyngeal  nerve  goes  to  the  tongue  and 
pharynx ;  the  middle  nerve,  the  par  vagum,  has  an  ex- 
tenfive  courfe  through  the  body,  and  finally  terminates 
hi  the  flomach  ;  the  lowefl  nerve,  the  accefTor)^,  pafling 
into  the  neck,  perforates  the  mafloid  mufcle,  and  diflri- 
butes  its  branches  amongfl  the  mufcles  of  the  fhoulder. 

NINTH  PAIR  OF  NERVES  ;    OR,  LINGUAL. 

The  ninth  ner\'e  of  the  fcuU  originates  from  betwixt 
the  corpora  pyramidalia  and  olivaria.  Like  all  the 
Serves  of  the  Ipine,  it  is  compofed  of  feveral  little  fila- 

♦  Some  filaments,  according  to  Vieuflcns,  Santorlni,  and  Soemmer- 
ring,  are  derived  from  the  paries  of  the  4th  ventricle. 

f  The  minutise  of  which  will  afterwards  call  for  attention. 

ments ; 
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ments;  thofe  unite  into  a  fafdcukis  of  a  pyramidal  ihape: 
ftill  thofe  filaments  do  not  form  a  nerve  before  per- 
forating the  dura  mater,  but  pierce  it  feverally  •  ;  they 
then  unite  and  pafs  out  of  the  fcull  by  the  condoloyd 
foramen  of  the  occipital  bone  ;  they  are  then  connefted 
with  the  eighth  pair  and  ganglion  of  the  fympathetic 
nerve. — The  final  diftribution  of  the  nerve,  is  to  the 
mufcles  of  the  tongue  f. 

THE  TENTH,   OR  SUBOCCIPITAL  NERVE, 

From  its  origin,  its  manner  of  pafling  betwxt  the 
fcull  and  firft  vertebrae,  and  its  diftribution,  it  muft  be 
dafled  with  the  nerves  of  the  fpine. 

The  nerves  of  the  fpine  are  divided  into  the  eight 
cervical,  twelve  dorfal,  five  lumbar,  five,  and  fometimes 
fix  or  fev^,  facral  nerves  J.  Each  of  thofe  twenty-five 
nerves  arifes  in  two  fafciculi,  one  from  the  fore,  and  the 
other  from  the  back  part  of  the  fpinal  marrow.  They 
are  to  be  traced  a  great  way  in  the  length  of  the  fpinal 
marrow  before  they  pafs  the  membranes.  The  pofte- 
rior  and  anterior  fafciculi  penetrate  the  dura  mater  fepa- 
rately,  and  afterwards  unite.     The  pofterior  fafciculi  of 

♦  The  ninth  p2ur  of  nerves  often  differ  very  much  in  one  fide 
firom  the  other,  in  regard  to  the  origin  and  number  of  thofe  fafciculi. 

f  **  Forfan  etiam  nimio  fanguine  plena  arteria  vcrtebrali  preflus 
<*  Izditury  ut  inde  hziitantia  atque  refolutio  lingusc  ebriorum,  ex  ce- 
**  rebri  phlegmone  infanientium»  attonitorum  explicari  poilit.-r-Col- 
*'  lapfa  vero  eadem  arteria  ex  nimio  fanguinis  proiluvio  lingua  ob 
•*  (anguinis  forfan  defcdum  rcfolvitur. — Ex  ejufdcm  nen*i  nexu 
**  cum  nervis  cervicalibus  vocis  jafluram  poft  laefam  fpinalis  medul* 
**  kt  partem  que  in  ccrvice  efl,  explicarunt." 

^  ^'  Plerumque  quinque  funti  nonnunquam  fcx,  raro  tres  vel  qua- 
««  tuor.*'    Socmmcrring. 

the 
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the  dorfal  nerve  before  they  unite  with  the  other^  fwdl 
into  a  little  ganglion.  The  pofterior  fafciculi  of  the  cer- 
vical nerves  communicate  with  each  other  by  interme- 
diate filaments. 


P.Np  OF  THE  ANATOMY  OF  THE  BRAIN. 
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CHAP.     IV. 
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ITME   FIRST   PAIR   OF   NERVES  J    OR,    OLFACTORY 

NERVES, 

V^^£  have  defcribed  the  three  roots  of  this  pair  of 
iifii^es :  their  triangular  form,  their  bulbous  extremi- 
ties,  and  their  manner  of  perforating  the  crebriform 
pl3.te  of  the  aethmoid  bone. 

"^Vhere  the  foft  and  pulpy-like  mafs  of  the  olia£tory 
i^cx-ves  perforates  the  sthmoid  bone,  the  dura  mater 
nLV'<dves  them,  and  gives  them  firm  coats*.  There 
^e  two  fets  of  nerves ;  firft,  Thofe  which  pafs  through 
^e  holes  in  the  crebriform  plate,  neareft  the  crifta  galli, 
i^^Ux  down  upon  the  feptum  of  the  nofe,  under  the 
iclxj[^erian  membrane,  and  betwixt  it  and  the  periof- 
^^Ujn.  They  become  extremely  minute  as  they  defcend; 
^^cl  they,  finally,  pafs  into  the  foft  fubftance  of  the 
Q^dnbrane.  Secondly,  Thofe  filaments  which  pafs 
^^^\jni  by  the  outer  fet  of  holes  of  the  athmoid  plate, 
ar^  diftributed  to  the  membrane  invefting  the  fpongy 
bones. 

*  DuTcroej  firft  obferved  thU  coarfe  and  firmncfs  of  the  olfaftorjr 
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Although  branches  of  the  opthalmic,  pterigoid,  pala« 
tine,  and  fuborbital  nerves  pafs  to  the  membrane  of 
the  nofe,  there  is  reafon  to  believe  that  they  have  no 
power  of  conveying  the  impreffion  of  odours.  Thefc 
nerves  are  neceflary  that  the  membrane  may  poflels 
the  common  properties  beftowed  by  the  nerves. 

Upon  the  queftion,  whether  thofe  additional  branches 
of  nerves  to  the  no£b,  afiiil  in  conveying  the  impreffion 
of  odours,  there  has  been  much  controvcrfy.  It  is  a 
fubjedb  upon  which  we  might  reafon  by  analogy ;  bjit, 
certainly,  little  dependence  can  be  placed  upon  thofe 
cafes  brought  by  either  party,  of  difeafes  affefUng  the 
one  fet  of  nerves  without  influencing  the  other.  From 
the  nature  of  the  part$,  ulceration  or  tumors,  which 
deftroy  the  bones  of  the  nofe,  muft  prefs  equally  upon 
the  branches  of  the  olfadory  nerve,  and  of  the  fifth 
pair.  We  find  that  there  pafs  alfo  to  the  other  organs 
of  fenfe,  fubordinate  nerves ;  and  we  know  that  a  nerve 
may  be  modified  to  much  variety  of  funftion ;  and  this 
is  evident  from  the  nerve  of  tafte  being  a  branch  of 
the  fifth  pair.  But  it  is  doubtful  how  far  a  nerve  may 
be  capable  of  receiving  at  one  inftant  various  im- 
preffions.  Far  from  confidering  diftinft  nerves  fent 
to  the  fame  organ,  as  affording  an  argument  for 
thefe  nerves  receiving  one  uniform  impreflion,  and 
conveying  one  fimple  fenfation,  it  would  fcem  more 
rational  to  infer,  that  one  individual  nerve  cannot  per- 
form two  funftions,  and  that  two  funftions  are  often 
reqiured  in  the  organs  of  fenfe.  I  am  inclined  to  be- 
lieve, that  the  olfadtory  nerve  is  incapable  of  beftowing 
conimon  fenfation  on  the  membrane  of  tlie  nofe ;  and 

that 
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that  the  other  nerves  which  ramify  on  that  membrane,  do^ 
Qa  the  otherhand,  contribute  nothing  to  the  fenfe  of  fmcll, 
as  "we  find  that  the  inflammation  of  the  pituitary  mem- 
brane, which  raifes  the  fenfibiUty  of  the  branches  of  the 
fiS(k  pair  of  nerves,  does  in  no  degree  make  thofe  of  the 
olfaidory  nerve  lefs  acute*    The  membrane  is  painfully 
taflamedy  but  the  fenfe  of  fmell  is  deadened.    In  at- 
tending to  the  delicate  fenfibility  of  the  nerves  of  the 
{eafes,  we  negled  to  take  into  account  the  lefs  promi* 
Dent,  but  no  lefs  curious  peculiarities  in  the  fenfations^ 
an4  fympathies  of  the  common  nerves.    The  fenfes  o£ 
taiU  or  fmell  are  not  more  diflinS:  from  each  other,  or 
from  conunon  fenfation,  than  are  the  peculiar  fenfationi 
which  belong  to  the  fenfibility  of  the  feveral  vifcera« 
The  ftonaach  and  inteftinal  canal  poflefs  as  great  a 
^crinmating  power  as  the  organ  of  ta!(le,  although  the 
IcnfiKiona  are  lefs  perfedly  conveyed  to  the  fenforium* 
There  is  a  variety  in  the  fufceptibility  of  the  feveral  or^ 
S^ns  and  vifcera,  a  diflind:  fenfation  and  proportioned 
^^on  and  ele£tion  which  is  eflential  to  the  order  and 
<^onomy  of  the  general  fyftem.    This  is  confpicuous 
^  the  variety  of  the  affedions  in  remote  parts,  when 
'^^od,  medicine,  or  poifon  is  received  into  the  body* 
Thcfe  peculiarities  in  the  impreffion  of  which  each  or- 
S^H  is  fufceptible,  are  fo  far  diflind  as  to  be  eflential 
^^  the  due  excitement  of  that  organ ;  and  are  yet  fa 
E^Heral,  as  to  conned,  in  one  combined  adion,  the 
^hole  fyftem,  and  to  occafion  fymphaies  in  remote  parts, 
^Wch  perplex  us,  and  give  that  degree  of  intricacy  to 

^^  living  adions,  which  renders  medicine  an  uncertain 
art. 

K  Z  ARRANGE- 
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•  ■  • 

ARRANGEMENT  OF  THE  NERVES  PROCEEDING  FROM 

THE  CRANIUM. 

The  firft  nerve  we  have  feen  pailing  to  the  nofc. 

Tlie  fecond,  third,  fourth,  part  of  the  fifth  and  (ixth, 
pafs  to  the  eye,  or  through  the  orbit. 

The  feventh  nerve  is  that  which  becomes  the  organ 
of  hearing. 

Part  of  the  fifth,  feventh,  eighth,  ninth,  and  fuboc- 
cipital  nerves  pafs  to  the  bones  of  the  face,  the  integu* 
ments  and  mufcles  of  the  face,  the  jaw,  and  throat. 

From  the  fixth  pair  of  nerves  is  derived  the  great 
fympathetic;  from  the  eighth  is  fent  downwards  the 
parvagum.  . 

The  extreme  branches  of  the  fifth  pair,  of  the 
feventh,  of  the  eighth,  ninth,  and  firfl  cervical  nerves, 
form  a  chain  of  c6nne£tions,  furrounding  the  head, 
face,  and  neck. 

SECOND  FAIR,  OR  OPTIC  NERVES. 

In  this  part  of  the  work  there  is  no  occafion  to  de- 
liver any  thing  further  concerning  the  optic  nerves, 
than  has  been  already  faid  of  their  origin,  and  final  ex- 
panfion  in  the  retina  of  the  eye.  It  will  be  more  pro* 
per  to  confider  them  fully  when  treating  of  the  eye 
in  particular. 

THIRD  PAIR  OF  NERVES,  OR  MOTORES  OCULORUM. 

Thtfc  nerves  have  the  name  of  motores  oculorum, 
bccaulc  Uuy  aix  diliributcd  to  the  mufcles  which  move 

the 
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the  eye-balls.  They  pafs  upwards  from  their  origin  j^ 
and  then  diverging,  they  penetrate  the  dura  niater  un- 
der the  extreme  point  of  the  tentorium ;  they  defcend 
again  by  the  fide  of  the  cavernous  finus,  and  pafs  out 
of  tlie  cranium  by  the  foramen  lacerum  of  the  fphenoid 
bdne. 

The  nervus  motor  oculi  having  come  into  the  locket 
divides  into  two  branches:  The  inferior  branch 
pafles  forward  along  the  outfide  of  the  optic  nerve  j  it 
then  divides  into  thefe  branches : 

!•  To-thei  adduftor  mufcle. 

2.  To  the  reftus  inferior. 

3.  To  the  external  oblique  and  to  the  lenticular 

ganglion. 
Bu.t  the  branch  of  the  third  nerve,  which,  with  the 
^li,  forms  this  little  ganglion,  is,  by  no  means,  con- 
ftaxitly  derived  from  this  branch.  The  lesser  and 
*^  ¥>ERioR  branch  of  the  third,  is  diftributed  to  the 
'eQus  fuperior  oculi  and  levator  palpebrae  fuperioris* 

FOURTH  PAIR  OF  NERVES,  TROCHLEARES,    OR 

PATHETICI. 

TTiefe  nerves  are  very  fmall.     Thdr  origin,  from 

ut  the  tubercula  quadrigemina,  and  their  long  courfe 

^*^jder  the  bafe  of  the  brain,  have  been  already  defcrib* 

^^  ;  after  proceeding  a  confiderable  way,  incafed  in  the 

Axiplicature  of  the  dura  mater,  where  it  forms  the 

tsctreme  point  of  the  tentorium,  they  pafs  amongfl 

^e  lamelbe  of  the  dura  mater,  where  it  forms  the 

csiiremous  finus*  They  pafs  by  the  outfide  of  the  third 

P^  of  nerves;  turn  round  fo  as  to  be  above  them,  and 

^akc  their  egrefs  through  the  foramen  lacerum  of  the 

K  3  fphenoid 
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ARRANGEMENT   OF   THE   NERVii 

THE    CRAN 
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■  1 .  This  ganglion  lies  on  the .  '^ 

iv^ral,  and  on  the  fphenoidal 

c  iiom  the  brain,  the  filaments, 

nerve,  are  loofe,  or  eafily  fepa* 

i  i.Lce,  they  are  all  found  fo  fubdivided 

1 ,  iis  to  refift  further  divifion.    The  nerve 

« )ut  into  a  greater  fize ;  it  feems  to  be  in- 

.:cd  with  the  denfe  fibres  of  the  dura  mater;  it 

.ines  of  a  dark  red,  or  mixed  colour;  all  which 

circumftances  have,  by  no  means,  been  unobferved  by 

anatomifts.     Vieuflens  fuppofed,  that  the  ufe  of  this 

ganglion,  of  the  fifth  pair,  before  it  perforates  the  era* 

nium,  was  to  ftrengthen  the  nerve,  and  enable  it  to 

withftand  the  motion  of  the  jaws !   But  it  would  rather 

fecm  to  be  a  ganglion  connefting  in  fympathy  all  thofe 

parts  to  which  the  nerve  is  finally  diftributed  *. 

The  connexion  of  the  Gaflerian  ganglion  with  the 
^ura  mater,  is  fo  firm,  that  it  yet  remains  undecided,- 
whether  there  are  fent  oflF  hpre  any  neryes  to  that 
^^tembrane ;  but  I  conceive,  that  there  are  none,  and 
^at  the  connedion  of  the  ganglion  with  the  fibrous 
^^nabrane,  or  flieath  which  covers  it,  has  been  mif- 
^^en  for  nerves  pafling  from  the  ganglion:  to  the  dura 

Prom  the  femilunar  or  Gaflerian  ganglion,  the  fifth 
fierve  divides  into  three  great  branches;  wiience  the 
**ame  of  trigemini : 

iff.  The  OPTHALMIC   BRANCH  of  WILLIS,    whicb 

l^aflcs  through  the  foramen  lacerum  into  the  orbit. 

•  «  Et  affcftum  animi  indicia  in  faciei  partibus  dcpingcrcadjuvet." 
Sixfch.  Sand.  Thef.  Diferta.  p.  49U 

K  4  2d,  The 
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2dj  The  SUPERIOR   maxillary  NERVE)  which 
pafles  through  the  foramen  rotundum. 

3d,   The    INFERIOR     MAXILLARY    NERVE,     which 

paffes  to  the  lower  jaw,  through  the  foramen  ovale. 

The  opthalmic  branch  of  the  fifth  pair. 

This  nerve  enters  the  orbit  in  three  divifions ;  thefe 
are,  xht  frontal y  the  nafal^  and  the  lachrymal  nerves. 

I  ft.  The  firft  of  thefe  runs  under  the  periofteum  of 
the  upper  part  of  the  orbit,  and  above  the  levator  pal- 
pebrae  fuperioris.-  Upon  entering  the  orbit  it  gives  off 
a  fmall  branch,  which  paffes  to  the  frontal  finus ;  the 
rterve  then  divides  into  the  fuper  trochlearis,  and  the 
proper  frontal  nerve.  The  firft  of  thefe  paffes  to  the 
iimer  part  of  the  orbicularis  oculi  and  frontal  mufcle. 
The  other,  the  outermoft,  and  the  proper  frontal  nerve, 
paffes  through  the  hole,  or  notch,  in  the  margin  of  the 
orbit,  and  mounts  upon  the  mufcles  and  integuments  of 
the  forehead,  Thefe  fuperficial  branches  communicate 
with  the  extreme  branches  of  the  portio  dura,  or  nervu^ 
communicans  faciei. 

Cafes  are  on  record  of  wounds  of  the  frontal  nerve 
occafioning  a  great  variety  of  nervous  fymptoms,  and 
efpecially  lofs  of  fight ;  and  it  certainly  marks  a  very 
particular  conne6Hon  and  fypipathy  betwixt  this  branch 
and  the  common  nerves  which  pafs  to  the  eye-ball  an^ 
iris,  and  the  retina,  that  blindnefs  is  aftually  occafioned 
by  the  pricking  of  the  frontal  nerve,  Morgagni  fup- 
,  pofes  this  to  be  occafioned  by  the  fpafmodic  adtion  of 
the  refti  mufcles  preffmg  the  globe  of  the  eye  down 
againft  the  optic  ner\^e.  It  is  alfo  remarkable,  that  iiji- 
.  preflions  afting  folely  on  the  retina,  will  copvulfe  thQ 
jnufclcs  of  the  eye,  give  them  irregular  contractions, 

and 
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and  confequently  diftort  the  eye4>sdl  and  produce 
blindnefs.  Such  has  been  found  to  be  the  efied  of 
Gghtning  in  fome  uiftances. 

ad.  The  nasal  branch  of  the  opthalmic  nerve 

fends  off  a  flip  or  twig  to  form  with  a  branch  of  the 

third  pair,  the  lenticular  or  opthalmic  gang« 

lion  i  while  the  trunk  of  the  nerve  paffes  obliquely 

forwards,  and  inward  through  the  orbit,  and  gives  off 

one  or  two  extremely  fmall  twigs,  which  join  the  fafci* 

cuH  of  ciliary  nerves.  The  nafal  branch  then  continues 

its  courfe  betwixt  the  fuperior  oblique  and  addudor 

mufcles ;  before  piercing  the  orbital  plate,  it  fends  for* 

ward  a  branch,  which  pafling  imder  the  pulley  of  the 

fuperior  oblique  mufcle,  joins  that  divifion  of  the 

frontal  nerve  which  paffes  over  the  pulley.     The  naial 

nerve  then  paifing  through  the  internal  orbital  foramen, 

enters  the  fcull  again,  and  runs  under  the  dura  mater, 

^hich  covers  the  aethmoid  bone,  to  pafs  through  the  ere* 

br^rm  plate  of  that  bone,  and  again  to  efcape  from 

the  cranium.      It  is  finally  diftributed  to  the  upper 

ipongy  bones,  and  to  the  frontal  fmufes. 

We  thus  obferve  fuch  a  conne&ion  of  the  nerves  of 
the  eye  and  nofe,  and  of  thofe  diftributed  to  the  inner 
^ngle  of  the  eye,  and  mufcles  of  the  eye-lids,  as  fuf- 
fidently  accounts  for  the  Sympathy  exifling  among 
fhofe  parts.  We  fee  the  neceffity  of  this  connexion, 
pncc  the  exdtement  of  the  glands  which  fecrete  the 
tears,  the  a&ion  of  the  mufcles,  and  the  abforption  of 
the  tears  into  the  nofe,  muft  conftitute  one  fympathe- 
dcadioxu 

The  lenticular,    or,  opthalmic   ganglion, 
comes  naturally  to  be  ponjdd^ed  under  this  divifion  of 

the 
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Ae  fifth  pain  The  lenticular  ganglion  is  fbnned  by  » 
fwig  from  the  Jiifcfal  branch  of  the  fifth  pair,  after  bem^ 
united  to  that  braiich  of  the  third  pair  of  nerves,  whkb 
goes  to  the  levator  palpebrae  and  the  redus  fupierior 
mufcles.  The  ganglion  is  of  a  fquare  form,  and  it 
fitnated  upon  the  outfide  of  the  optic  nerve*-  The 
ciliary  nerves  pafs  out  from  this  ganglion  into  two  faf« 
ciculi }  they  are  ten  or  twelve  in  number ;  they  are 
joiiied  by  branches  of  the  continued  nafal  nerve«.  The 
ciEary  nerves  run  forward  amongit  the  fat  of  the  or-» 
hkj  to  the  fclerotic  coat  of  the  eye,  and  pierce  it  rerf 
obliqpidy  in  conjundion  with  the  ciliary  arteries.  The 
dEary  nerves  and  arteries  then  pafs  forward  betfwixt 
iSxe  fderotic  and  choroid  coats  of  the  eye  t6  the  iria. 
The  iris  is  confidered  as  the  part  the  mod  plentifully 
fnppfied  with  nerves  (as  it  certain^  is  alfo  with  arteries} 
of  any  part  in  the  body.  It  follows,  indeed^  frY)m 
what  we  formerly  fatd,  that  a  profiife  circulation  of 
blood  is  necefTary  to  an  accumulated  nervous  power. 

From  the  conne£lion  of  thefe  ciliary  nerves  with 
thofe  pailing  to  the  nofe,  Soemmerring  accounts'  for 
fiieezing  being  the  confequence  of  a  flrong  light  upon 
the  eye.  This  may  perhaps  be  true ;  but,  certainly, 
the  temporary  lofs  of  light,  from  fheezing,  does  not 
depend  upon  this  conne£tion  of  the  nerves,  but  upon 
the  immediate  afieftion  of  the  optic  nerve  and  retina, 
bom  the  concuffion  and  interruption  to  the  circulation, 
or  upon  the  accumulation  of  blood  in  the  eye. 

3.  The  LACHRYMAL  NERVE  is  the  Icaft  of  the  threri 
divilions  of  the  opthalmic  nerve ;  it  divides  into  feV^ral 
branches  before  ir  enters^  the  gland.  S^v^i^I  of  thefe 
branches  pafs  on  to   the  tunitra  cotijundiva^  being 

joined 
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joined  by  twigs  of  the  firft  branch  of  the  fuperior 
maxillary  nerve.  Others  conned  themfelres  with  iht 
extremities  of  the  portio  dura  of  the  feventh  pair^  and 
"With  the  fuperior  maxillary  nerves. 

^Tbe  fscond  branch  of  the  ffth  fair  ;  viz.  the  fuperior 

maxillary  nerve.  v 

The  fuperior  maxillary  nerve,  having  paffed  the  fon-r 
xnen  rotundum,  emerges  behind  the  antrum  highmoiisi* 
xium,  at  the  back  part  of  the  orbit,  at  the  root  of  the 
plerigoid  procefs  of  the  fphenoid  bone.  The  infra  or* 
l^tal  canal  lies  dire£lly  oppofite,  and  ready  to  recdveone 
branch,  while  the  fpheno-maxillary,  opening  into  thtf 
<n1^,  is  above,  ready  to  receive  another.  The  chi^ 
part,  or  trunk,  of  the  nerve  may  be  faid  to  be  feated^ 
and  to  give  out  its  divifions  in  the  pterigo-palatine  foflsk 
^Through  the  fpheno-maxillary  hole,  the  firft  branch  of 
^e  fuperior  nerve  is  fent  into  the  focket  of  the  eyiS^ 
"irhis  twig  unites  with  branches  of  the  lachrymal  nerve, 
^dkl  in  general  fupplies  the  periofteum  of  the  orbit,  it 
^len  fends,  through  the  foramen  in  the  06  malla^  ^ 
branch  which  is  diftributed  to  the  orbicularis  inufde  of 
^he  eye-lid,  and  communicates  with  the  branches  of 
^he  portio  dura  of  the  feventh  pair,  or  nervus  commn^ 
oucans  faciei.  Another  branch  of  this  firft  diviiion 
pG^es  upward  from  the  zigomatic  foifa,  in  a  groove  of 
the  wing  of  the  fphenoid  bone,  to  the  temporal  mufcle, 
and  getting  fuperficial,  it  accompanies  the  biTanches  of 
the  temporal  artery. 

Independently  of  this  branch,  which  pafles  upwards 
to  the  temporal  mufcle,  Miekel,  in  his  firft  differtadbn 
W  this  oerve,  divides  its  brandies  into  four :  ift.  The 

infra 
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infra  orbital;  2d, 'The  defccnding  branch,  whfch 
agsati  gives  off  the  vidian  and  nafal  nerves ;  3d,  The 
palatine  nerve  and  pofterior  alveolar  nerve.  It  wa* 
not  till  afterwards  that  he  difcovered  the  ganglion 
which  takes  his  name  j  and,  of  courfe,  the  previous  dc- 
icription  muft'be  imperfed.  The  fuperior  maxillary 
nerve,  after  fending  off  the  fmall  branches  which  1 
kavc  defcribed  to  enter  the  orbit,  having  fairly 
emerged  out  of  the  cranium,  fends  down  two  fmalt 
branches  whidi,  uniting,  form  a  little  ganglion  of  a 
rediih  colour,  and  of  a  triangular  fhape,  Kke  a  heart* 
Thi&,  the  jsphkno-palatine  ganglion,  or  ganglion 
of  Miekel,  is  exaftly  oppofite  to  the  fpheno-palatine 
hole ;  and  thofe  nerves,  and  this  gangKon  are  immcrfed 
ifi  the  foft  fat  which  fills  up  the  fpace  betwixt  thS 
^hencud  palatine  and  fuperior  maxillary  bones. 

From  thiB  ganglion  are  fent  out  feveral  lefTer  nerves, 
and  particularly  the  nafal,  vidian,  and  palatine  nerves. 

The  SUPERIOR  nasal  branches  pafs  by  the 
fpheiK>-palatine  hole  to  the  membrane  on  the  back 
part  of  the  nofe,  and  to  the  cells  of  the  fphenoid  bone, 
through  the  fpheno-palatine  hole. 

The  VIDIAN  NERVE  comes  off  from  the  back  part 
of  the  ganglion,  and  paffes  into  the  foramen  pterf- 
goideum  backwards.  It  firft  gives  off  fome  fmall 
brandies  to  the  nofe  (the  fuperior  and  pofterior  nafal 
nerves  of  Miekel) ;  thefe  perforating  the  bone  laterally, 
are  diftributed  on  the  pituitary  membrane,  covering 
the  vomer.  The  vidian  nerve  continuing  it%  courfe 
backwards,  fpUts ;  one  branch,  after  a  long  retrograde 
courfe  through  the  petrous  part  of  the  temporal  bone, 
fprms  a  conn^dion  v^th  thq  portio  dura,  while  the 

other 
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Other  forms  one  of  the  roots  of  the  great  fympathetic 
nerve,  by  joining  the  branch  of  the  fixth  pair,  which 
paffes  down  with  the  carotid  artery* 

From  the  diftribution  of  this  branch  of  the  AMi  pair 
ID  the  membrane  of  the  nofe,  and  its  connexion  widi 
the  4yi^P^thetic,  fome  j^yfiologifts  account  for  the 
effeds  of  odours  in  cauiing  faindng,  as  the  chief  nerves 
of  the  heart  are  received  from  the  fympathetic  They 
alfo  account  thus  for  the  excitement  of  the  heart,  in  de* 
liquium,  by  fUmuIant  applications  to  the  nofe. 

The  PALATINE  NERVE  is  the  largeft  of  the  branches 
fi^t  out  from  the  ganglion*  We  have  to  recoiled, 
that  there  are  two  canals  pafTmg  down  behind  the  pa- 
late; one  anterior  and  larger;  and  another  running 
nearly  parallel  to  it,  a  pofterior  and  fmaller  one*  The 
divifion  of  the  palatine  nerve,  which  defcends  through 
the  anterior  palatine  hole,  is  of  courfe  the  larger 
branch ;  as  it  pafles  through  the  canal,  it  gives  branches 
ivhich  enter  the  note,  to  be  diftributed  upon  the 
pituitary  membrane*  This  larger  branch,  in  its  far- 
ther progrels  through  the  bone,  divides,  and  having 
emerged  from  its  hole,  is  diflributed  all  along  on  the 
left  palate*  The  pofterior  divifion  of  the  palatine 
branch,  palling  down  by  the  pofterior  palatine  foramen, 
is  diftiributed  to  tbe  velum  pendulum  palati  and  its 
nmfcles* 

There  is  yet  a  third  branch  of  the  palatine  ncnre ; 
viz.  the  external  palatine  nerve*  It  is  the  leaft  of  all 
the  branches ;  and,  fometimes,  inftead  of  coming  from 
the  ganglion,  is  derived  immediately  from  the  fupenor 
maxillary  nerve.  This  branch  defcends  before  the 
pterigoid  proccfles,  and  on  the  convex  fur&ce  of  the 

upper 
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u{>per  miaxillary  bone,  and  is  diftributed  to  the  veluoi 
palati  and  uvula» 

The  fuperior  maxillary  nerve,  after  fending  off  the 
l)ranches  which  form  the  fpheno-palatine  ganglion^ 
pafles  obliquely  downward  to  the  infra  orbital  canal# 
In  this  courfe  it  gives  off  the  pofterior  nerve  to  the 
teeth  of  the  upper  jaw  j  and  this  again  gives  off  a  twig, 
which  takes  a  courfe  on  the  outfide  of  the  maxillary 
bone,  and  fi4>plies  the  gums  and  alveoli,  and  buccinsu 
tor  mufcle. 

While  paf&ng  in  its  canal,  the  infra  orbital  nerve 
gives  off  the  anterior  nerve  to  the  teeth ;  and  when  it 
emerges  from  the  infra  orbital  foramen,  it  fpreads 
widely  to  the  mufcles  of  the  face,  connefting  itfelf  witfi 
the  extremities  of  the  pdrtio  dura  of  the  feventh  pair, 
or  nervus  conununicans  faciei.  * 

The  *'  tic  douloureux,"  and  the  "  tic  convulfif,'*  of 
the  French  authors,  are  difeafes  attributed  to  the  affec- 
tion of  this  nerve.  The  feat  of  the  tic  douloureux,  is 
the  fide  of  the  face,  the  noflril,  the  cheek-bone,  and 
root  of  the  alveoli.  Sauvage  calls  it  the  trifmus  dolo- 
rificus,  or  maxillaris.  But  it  is  a  difeafe  not  abfolutely 
fSxed  to  this  point  of  the  cheek-bone ;  but  on  the  con- 
trary, from  the  univerfal  connexion  betwixt  tlie  nerves 
of  the  face,  it  takes,  fometimes,  a  ix^ide  range ;  and  the 
difeafe,  I  have  no  doubt,  is  fometimes  feated  in  the 
portio  dura  of  the  feventh  pair.  Sauvage  has  given  to 
one  fpecies  of  it,  the  name  of  occipitalis. 

It  is  a  difeafe  attended  with  extreme  pain,  which  forces 
the  patient  to  cry  out  in  great  agony.  The  pain  is  felt 
deep  rooted  in  the  bones  of  the  face,  and  feems  to 
fpread  upon  the  expanded  extremities  of  the  nerve ;  it 

is 
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h  fi^fickB)  violent,  and  reiterated  in  its  attack,  and  it 
rari^  {n  die  lengtii  and  repetition  of  its  acceffion.  It 
|i  confiaed  chiefly  to  thofe  advanced  in  years,  and  is 
9s  violent  in  die  day  as  during  die  night ;  and  in  the 
9^bvwsxd  ftate  of  the  difeafe,  when  the  &ce  is  fweUed, 
die  (Ughteft  touch  vill  exdtc  the  pain« 

Xhi$  difeafe  is  apt  to  be  confounded  with  the  affec« 
don  of  the  antrum  highmorianiim,  die  tooth-ach,  liieu* 
siatiftn,  and  clavis  hyflericus,  or  even  mdi  venereal 
pain^  It  has  been  cured  by  dividing  of  the  infra  or* 
hital  nerve. 

.  I|A  hismicrania,  the  afie&ion  of  die  three  branches  <^ 
die  ^ifth  nerve,  is  fuch  as  to  mark  their  diftributions. 
There  is  fwelling  and  pain  of  the  face,  pain  of  die  up- 
per maziUary  bone,  pains  in  the  ear  and  in  the  teeth, 
difficulty  of  fwaliowing,  and  laftly,  fliffhefs  in  moving 
die  lower  jaw,  in  confequence  of  die  affe£tion  of  thofi: 
^ranches  which  pals  up  to  the  temporal  muicle. 

There  are  cafes  fpoken  of  by  Sabader,  where  diis 
infra  orbital  nerve  being  wounded,  unufual  nervous 
9Se£tions,  and  even  death,  were  the  confequence:  but 
it  would  rather  appear,  that,  independently  altogether 
«f  the  affedion  of  the  nerves  of  the  &ce,  inflammation 
^reading  from  the  wound  to  the  brain,  had,  in  the  ex- 
dimples  which  he  gives,  been  the  occafion  of  the  unuliiai 
Symptoms,  and  of  the  death  of  the  pauents« 

Third  branch  ^f  tlyeffth  pair;  or,  lower  maxillary  nerve. 

This,  the  lail  of  the  three  great  divifions  of  the  fifth 
pair  of  nerves,  the  larged  but  the  fliorteil  branch  within 
the  fcuU,  paflfes  out  by  the  foramen  ovale,  it  is  diftri- 
buted  to  the  mufcles  of  the  lower  jaw,  tongue,  and 

2  glands. 
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glands.  The  trunk  of  the  nerve  having  efcaped  from 
the  cranium,  lies  covered  by  the  external  pterigoid  milil 
cle;  and  is- at  this  point  divided  into  two  great  branches, 
which  again  fubdivide  into  numerous  fmall  branches  ; 
many  of  which  it  would  be  fuperfluous  to  defcribe.  It 
is  fuifident  to  mention  them  as  going,'  i,  to  the  mz£- 
feter  mufcle ;  2,  to  the  zygomatic  fofla  and  temporal 
mufcies ;  3,  to  the  buccinator  mufcle. 

We  regard  as  the  two  greater  divifions  of  the  lower 
maxillary  nerve ;  firft.  The  proper  nerve  which  pafles 
into  the  lower  jaw ;  and,  fecondly.  The  guftatory  or 
lingual  nerve.  The  divifion  into  thefe  two  great 
branches  is  formed,  after  the  nerve  has  pafled  betwixt 
the  pterigoid  mufcies. 

The  GUSTATORY  NERVE,  immediately  after  its  fepa« 
ration  from  the  nerve  of  the  lower  jaw,  is  joined  by 
the  chorda  tyrapani ;  or,  perhaps  we  fliould  rather  fay, 
a  branch  of  this  nerve,  by  traverfing  the  petrous  por- 
tion of  the  temporal  bone  in  a  retrograde  dire^on^ 
unites  itfelf  with  the  portio  dura  of  the  feventh  pair,  as 
it  is  pafling  through  the  ear.  This  nerve  being  feen 
palling  acrofs  the  tympanum,  is  the  reafon  of  its  being 
csdled,  CHORDA  TYMPANi.  The  guftatory  nerve,  pro- 
ceeding obliquely  downward,  fends  off  twigs  to  the  fa- 
livary  glands  and  mufcies,  fituated  bet^wnlxt  the  jaw- 
bone and  tongue.  Where  it  is  pafling  by  the  fide  of 
the  maxillary  gland,  it  gives  out  fome  filaments  which 
form  a  fmall  ganglion,  from  which  branches  penetrate 
the  gland.  The  trunk  then  proceeding  onward  betwixt 
the  fublingual  gland  and  the  mufculus  hyogloflus, 
feveral  twigs  are  fent  off,  which  form  a  kind  of  plexus 
amongft  the  mufcies  and  falivary  glands }  and  com- 
4  municating 
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unicadng  with  the  ninth  pair  of  nerves,  are  diftribut* 
d,  finally,  to  the  gums  and  membrane  of  the  mouth.  - 
The  guftatory  nerve  terminates  in  a  lafli  of  nerves, 
hich  fink  deep  into  the  fubftance  of  the  tongue,  betwixt 
infertion  of  the  (tylo  and  genio-gloffal  mufcles. 
"Xliefe  pafs  to  the  papillae  on  the  furface  of  the  tongue. 
"Xlie  fenfe  of  tafte,  the  impf  effion  of  which  is  received 
Y:&pon  this  nerve,  is  feated  in  the  edge  and  anteribr  part- 
of  the  tongue :  the  adion  of  the  tongue  againft  the  pa- 
laite  forces  the  fapid  juice  of  the  morfel  to  extend  to 
The  edge  of  the  tongue.. 

The  proper  lower  maxillary  nerve,  which  enters 

2«ito  the  lower  jaw-^bone,  fometimes  called,  mundibulo' 

UnbraJis^  pafles  downward  in  an  oblique  dire£Uon  to  the 

Igroove  of  the  lower  jaw-bone.    Before  this  nerve  enters 

The  canal  of  the  bone,  it  gives  off  branches*  to  the  mylo- 

l^yoideus  and  digaftricus,  to  the  fubmaxillary  glands 

suid  to  the  fat.     The  nerve  then  entering  the  boiie,* 

^runs  its  courfe  all  the  length  of  the  lower  jaw  within 

^he  bone,  and  comes  out  at  the  mental  hole.     In  this 

crourfe  it  gives  branches  which  enter  the  roots  of  the 

treeth,  and  accompany  the  branches  of  the  arteries. 

AVhen  this  lower  maxillary  nerve  has  efcaped  from  the 

mental  hole,  it  divides  into  two  branches  upon  the 

chin ;  one  of  thefe  is  diflributed  to  the  orbicularis  and 

depreflbr  anguli  oris,  and  to  the  (kin  and  glands  of  the 

lips ;  the  other  to  the  depreffor  labii  inferioris  and  iii- 

tegxmients,  and  forms  a  kind  of  plexus,  which  fur- 

Tounds  the  lips.     Thefe  nerves  are  alfo  connected  with 

the  wide  fpreading  branches  of  the  portio  dura  of  the 

feventh  pair ;  and  they  are  the  lowed  branches  of  the 

Vol.  III.  L  facial 
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fibdal  nerves,  and  the  laft  enumerated  of  the  intricate 
branches  of  the  fifth  i^r. 

THE  SIXTH  FAIR  OP  NERVES;    ABDUC£KT£S,€R 

MOTORES   EXTERKI. 

The  fixth  pRir  of  nerves,  as  we  have  feen,  ariles  be- 
twixt the  tuber  annubgre  and  the  corpus  pyramidale. 
Advancing  forwards  and  upwards,  fometimes  above 
and  foEietimes  beneath  the  branches  of  the  bafilar  ar*- 
tery,  it  penetrates  the  dura-  mater  by  the  fide  of  the 
bafilar  finufes.  It  then  pafles  by  the  fide  of  the  carotid 
artery,  and  through  the  cavernous  finus.  Here  it  gives 
off  filaments,  which,  clinging  to  the  carotid  artery,  de-' 
fcend  with  it  until  they  are  joined  by  a  branch  of  the 
vidian  nerve.  Thefe  together  form  the  origin  of  the 
great  fympathetic  nerve.  It  is  a  difputed  point,  how« 
ever,  whetli^r  this  be  a  branch  given  out  from,  or  re^t 
ceived  into,  the  iixth  pair ;  and  in  the  defcription  of 
the  fixth  pair,  we  might  fay,  that  as  it  pafles  the  caro* 
tid  artery,  it  receives  one  or  more  nerves  which  come 
up  through  the  carotid  hole,  and  encircle  the  nerve. 
The  fixth  pair  enters  the  orbit  by  the  foramen  lacerum, 
with  the  third  and  fourth  pairs,  and  firft  branch  of  the 
fifth.  It  pierces  the  abduftor  mufcle  of  the  eye  before 
it  is  finally  diftributed  to  its  fubftance. 

It  has  been  prefumed,  that  the  fixth  nerve  does  not 
give  off  the  fympalhetic  nerve,  but  receives  thofe 
branches  from  it,  becaufe  the  fixth  nerve  is  larger  be- 
twixt this  point  and  its  diflribution  in  the  orbit,  than 
betwixt  the  fame  point  and  its  origin  from  the  brain. 
But  I  conceive,  that  this  enlargement  of  the  fixth  pair 

is 
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not  owing  tx>  foch  a  jun^on ;  but  that,  on  the  contrary, 
^be  nerve  naturally  fwells  out  when  it  enters  the  linus, 
not  from  bemg  foaked  in  the  blood  of  the  fmus,  but 
its  having  additional  invefting  coats,  or  from  the 
being  ftrengthened  in  order  to  prepare  the  nerve 
for  its  poffage  through  the  blood  of  the  fmus. 

Again,  that  the  fympathetic  nerve  fends  up  thofe 
branches  to  join  the  iisLth,  has  been  prefumed  from  the 
4s£kQs  of  experiments  on  animals,  of  cutting  or  of 
tMroifing  the  fympathetic  nerve.  But  I  fhould  not  be 
to  give  implicit  credit  to  the  refult  of  thefe  experi* 
Sappofing  that  the  fympathetic  in  the  neck 
e  an  origin  to  the  fixth  pair,  ihould  not  paralyfis  of 
e  abdodor  mufcle  of  the  eye,  and  in  confequence  of 
is,  the  turning  of  the  eye  towards  the  nofe,  be  the 

of  cutting  the  fympathetic  ? 
We  Ihall  probably  ceafe  to  difpute  this  point,  when 
'«  confider  the  relations  and  ufe  of  the  fympathetic 

e. 

Hie  aerves  caimot  be  confidered  in  any  other  light 

28  being  formed  of  the  fame  matter  with  the  brain^ 

halving  fimilar  fundions  and  powers,  rather  co-exifU 

dian  dependant  on  the  brain :  and  the  fympathedc 

e  may  be  defined,  a  trad  of  medullary  matter^ 

through  and  conneding  the  head  and  neck^ 

vifkera  of  the  thorax,  s^omen,  and  pelvis,  into^ 

whole. 

The  fympathetic  nerve  is  lingular  in  this,  that  it 

^^kes  no  particular  origin,  but  has  innumerable  ori« 

^as,  and  a  univerlal  connexion  with  the  other  nerves 

^fanmgh  afi  die  trunk  of  the  body.    Thofe  vifcera  to 

Vhich  it  is  diftributed  are  entirely  independent  of  the 

L2  will. 


\ 


I48  OF  THE  PARTICULAR  NERVES. 

vill,  and  have  funftions  to  perforin  too  eflendal  tb  life 
to  be  left  under  the  influence  of  the  will.  The  fympa« 
thetic  nerve  is  thus,  as  it  were,  a  fyftem  within  itfelf, 
having  operations  to  perform  of  which  the  mind  is 
never  confcious ;  whilft  the  extent  of  its  connedions 
occafion,  during  difeafe,  fympathetic  affedions  not 
eafily  fcrutinized. 

The  fim&ion  of  this  nerve  is  thus,  in  a  great  mea^ 
fure,  infulated  from  the  brain.  The  operations  conne&ed 
with  it  proceed,  even  when  the  brain  is  wanting ;  and 
it  is  impofCble  ferioufly  to  confider  the  fixth  nerve  as 
^ving  the  origin  to  the  fympathetic  in  any  other  lights 
than  as  fuch  an  expreflion  itiay  be  fubfervient  to  ar» 
rangement,  defcription,  and  general  enumeration  of  the 
nerves ;-— a  thing  moil  neceflary  in  fo  intricate  a  piece 
of  anatomy. 

OF  THE  SEVENTH  PAIR  OF  NERVES. 

The  nerves  of  the  feventh  pair  confift  each  of  two 
fafciculi,.  which  arife  together,  and  pafs  into  the 
foramen  auditorius  intemus  *.  But  thefe  portions  do 
not  pafs  through  the  bone  in  union ;  for  the  anterior 
and  lefler  fafciculus,  is  a  common  nerve,  which  pafTes 
through  to  the  face,  and  is  invefted,  like  the  common 
nerves  of  the  body,  with  ftrong  coats.  It  is  therefore 
called  the  portio  duraI*     The  more  pofterior  fafci- 

*  The  intermediate  filaments  of  Wrifberg,  which  is  betwixt  thefe 
two  portions  of  the  feventh  nerve,  is  afterwards  united  to  the  portio 
dura,  and  muft  be  confidered  as  one  of  its  roots. 

f  Galen  divided  all  the  nerves  of  the  brain  into  thofe  two  claiTes, 
mgU'u  and  dura ;  of  which  the  firfl  were  thofe  of  the  fcnfes,  the  latter 
the  motorcs  corporis. 

cuius 
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cnilus  18  the  auditory  nerve,  and  is  diftributed  to  the  or« 
gan  within  the  pars  petrofa  of  the  temporal  bone ;  and 
in  diftin£tion  it  is  called  the  portio  mollis. 

The  PORTIO  DURA,  or  nervus  communicans  fa^ 
ciEi,  in  paffing  from  the  brain  to  the  internal  auditory 
foramen,  is  lodged  in  the  fore  part  of  the  auditory 
xierve,  as  in  a  groove.     When  it  leaves  the  auditory 
snerve,  it  pafles  on  through  the  bone,  and  emerges  on 
^he  fide  of  the  face  through  the  ftylo-maftoid  foramen 
s^  the  root  of  the  flyloid  procefs,  fo  as  to  come  out 
J  uft  under  the  tip  of  the  ear,  covered,  of  courfe,  by  the 
2)arotid  gland.    The  portio  dura,  while  pafling  through 
^e  canal  of  the  temporal  bone  (which  is  the  aquedud 
^)f  Falopius),  gives  off  a  branch  which  unites  with  the 
^dian  nerve  of  the  fifth  pair ;  or  rather,  we  may  con- 
clude with  the  bed  authors,  that  it  receives  a  branch 
"vhich  comes  retrograde  firom  the  vidian  nerve,  paffing 
^through  the  fmall  hole  on  the  anterior  furface  of  the 
petrous  part  of  the  temporal  bone.     The  portio  dura, 
^wben  it  has  proceeded  onwards  by  the  fide  of  the  tym* 
3>anum,  gives  off  one  or  more  very  minute  branches  to 
ihe  mufcles  within  the  tympanum,  which  give  tenfion 
to  the  finall  bones  of  the  ear.    A  little  further  on,  this  \ 

nerve  gives  off  a  more  remarkable  branch,  which^ 
paffing  acrofs  the  tympanum,  is  called  corda  tym* 
PAN  I.  This  is  the  branch  which,  as  we  formerly 
mentioned,  joins  the  guflatory  branch  of  the  lower 
maxillary  nerve.  The  corda  tympani  paffes  through 
the  tympanum  betwixt  the  long  procefs  of  the  incus 
and  the  handle  of  the  maleus ;  then,  received  into  a 
groove  of  the  bone,-  it  paffes  by  the. fide  of  the  eufla. 

1. 3  cheau 
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chean  tube,  and  after  enlarging  confiderably,  it  h 
united  with  the  guftatory  nerve. 

When  the  portio  dura,  or  nervus  communicans  £icid» 
has  efcaped  from  the  ftylo-maftoid  foramen,,  but  k  yet 
behind  the  condyle  of  the  lower  jaw,  and  under  the 
parotid  gland,  it  gives  oflF,  ift.  The  pofterior  auris* 
This  has  connexion  with  the  firft  cervical  nerve,  and 
paffing  up  behind  the  ear,  it  is  connefted  with  the  oc- 
cipital branches  of  the  third  cervical  nerve*  2d,  The 
nervus  ftylo-hyoideus  to  the  ftyloid  mufcle8,,and  to 
unite  with  the  fympathetic.  3d,  A  branch  which  fup* 
plies  fome  of  the  deep  miifcles,  and  joins  the  laryngeal 
branch  of  the  eighth  pair. 

Tlie  portio  dura,  riling  through  the  parodd  gland^ 
fpreads  out  in  three  great  diviiions: 

i«  An  A80BNDIKG  BRANCH,  which  divides  into 
three  temporal  or  jugal  nerves ;  fo  called,  becaufe  they 
afcend  upon  the  jugum,  or  zygomadc  procefs.  Two 
Oibitary  nerves,  which,  paifing  up  to  the  orbicularis 
mufcle,  branch  upon  it,  and  inofculate  with  the  ex- 
tremities of  the  fifth  pair. 

a.  The  facial  nerves.  The  fuperior  fecial 
nerve  pafies  out  from  the  npp&c  part  of  the  parotid 
gland,  acrofs  the  lace  to  the  cheek  and  orbicularis 
mufcle  of  the  eye.  The  middle  facial  nerve  pafles 
from  imder  the  riforius  fantorini ;  it*  goes  uixder  the 
zygomatic  mufcle,  and  encircles  the  facial  vein;  it 
fends  branches  forward  to  the  lips,  and  upwards  to 
the  eye-lids,  and  to  unite  with  the  infra-orbital  nerve^ 
There  is  an  inferior  facial  nerve,  which  comes  out 
from  the  lower  p^ut  of  the  parotid  gland,  paiTes  over 

the 
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le  angle  of  the  jaw,  and  is  diftributed  to  thofe  fibres 
»f  the  platyfma  myoides  which  ftretch  up  i4>on  the 
.^ace,  and  form  the  riforius  fantorini :  it  pafles  on  to  the 
igle  of  the  lips,  and  is  diftributed  to  their  deprelTor 
lufcle.  •  Betwixt  thofe  facial  nerves  there  are  frequent 
-^communications,  while  they  are  at  the  &me  time  united 
""^th  the  extremides  of  feveral  branches  of  the  fifth 


3.  The  DESCENDING  BRANCHES  pafs  alongthe  mar- 
ine of  die  jaw,  down  upon  the  neck,  and  backward 
mpon  the  occiput.    Thus  we  fee   that  the  commu- 
oiicating  nerve  of  the  face  is  well  named. — ^It  is  diftri* 
Imted  to  the  fide  of  the  face,  head,  and  upper  part  of 
the  neck:  it  unites  its  extreme  branches  with  thofe  of 
the  three  great  divifioxis  of  the  fifth  pair,  with  the 
dghth  and  ninth,  with  the  acceflbry  of  the  eighth  pair, 
with  the  fecond  and  third  cervical  nerves,  and  with  the 
fympathedc.    From  thofe  various  connections  it  has 
been  called  the  lefler  fympathedc.  As  to  the  fympathies 
which  phyfidans  have  diought  fit  to  afcribe  to  the  con* 
nedtions  of  this  with  other  nerves,  as  laughing,  weqnng, 
kiffing,  &C.  they  would  be  tedious  to  enumerate,  and 
by  no  means  inftru£tive. 

The  PORTio  MOLLIS  of  the  feventh  psdr  of  nerves 
is  the  acauftic  or  auditory  nerve ;  which  fhall  be  confi* 
dered  in  a  more  diftind  and  particular  manner,  when 
we  defcribe  the  other  parts  of  the  organ  of  hearing. 

The  nerves  whidi  we  have  now  defcribed  are  con* 
neded  with  the^anatomy  of  the  head,  and  circulate 
chiefly  around  the  bones  of  the  face.  Thofe  we  are 
next  to  coniider  extend  their  branches  to  the  neck,  and 
form  there  a  very  intricate  piece  of  anatomy,  while  a 

Lit  dafs 
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clafs  of  them  (till  more  important,  pafs  down  to  the 
vifcera  of  the  breaft  and  belly. 

* 

THE.  EIGHTH   PAIR   OF   NER^VES. 

The  fafciculus,  which,  proceeding  from  the  medulb 
oblon^ta,  paffes  out  of  the  cranium  by  the  fide  of  the 
great  lateral  finus,  and  which,  in  the  view  we  have  of 
the  nerves  upon  raiiing  the  brain  from  the  cranium,  i$ 
properly  oiough  confidered  as  the  eighth  pair,  confifls 
in  truth  of  three  difliad  nerves,  Thefe  are  the  glosso 
pharyngeal,   nerve,   the   par   vagum,   and  th^ 

SPINAL  ACCESSORY  NERVE  of  WiLLlS. 

The  glosso-pharyngeal  nerve. 

This  nerve,  parting  from  its  connexion  with  the  pai 
vagura  and  acceffory  nerves,  perforates  the  dura  mater 
feparately  from  thefe,  and  in  many  fubjefls,  pafles 
through  an  ofleous  canal  diftinO:  from  the  par  vagum. 
When  it  efcapes  from  the  cranium,  it  lies  deep  under 
the  angle  of  the  jaw,  and  paffes  acrofs  the  internal  caro- 
tid artery  upon  its.  outer  fide.  It  is  to  be  feen  by  lift- 
ing the  ftyloid  mufcles,  at  which  point  it  fends  fmall 
branches  to  the  ftyloid  and  digaftric  mufcles,  and  to 
join  the  par  vagum.  It  fends  alfo  fome  very  fmall  twigs 
down  upon  the  internal  carotid  artery ;  fome  of  which 
join  that  pharyngeal  branch*  which  is  formed  from 
the  par  vagum  and  acceffory  nerve. 

•         - 

•  This  is  a  branch  to  the  pharynx  which  is  formed  by  the  par 

▼agum  and  the  fpinal  aoceffory  of  Willis.  After  this  nerve  is  formed, 

i^^l^in  forms  connexion  with   the  par  vagum. — Pain  in  the  throat 

^^Mving  been  obfcrved  by  Galen  to  extend  to  the  back,  Scarpa  ex- 

/» ►•;7)lains  it  on  the  ground  of  this  connexion  with  the  fpinal  acceffory 

%      nerve. 

4  Thefe 
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Thefe  branches  united  form  a  fmali  irregular  gang- 
lion,  from  which  again  pafs  off  numerous  branches  to 
the  conftri£tor  mufcles  of  the  pharynx. 

The  trunk  of  the  gloffo-pharyngeal  nerve,  after 

giYing  off  thofe  nerves  which  pafs  in  the  direflion  of 

the  internal  carotid  artery,  continues  its  courfe  attached 

to  the  %lo-gloffal  and  ftylo-pharyngeal  mufcles,    to 

'which  of  courfe  it  gives 'more  branches,  andalfo  to  the 

tipper  divifion  of  the  conftriftor  pharyngis.     A  divi- 

fion  of  the  extreme  branches  of  this  nerve  terminates  in 

tJie  tongue,  under  the  denomination  of  rami  linguales 

f^rofundiy  rami  linguales  laterales^  nerui  glojphpharyngei** 

It  appears  to  me  that  thefe  branches  are  diftributed 

amongfl  the  fhort  mufcles  of  the  tongue,  and  perhaps 

Jto  the  large  papillae  upon  the  mod  pofterior  part  of  the 

"tongue*     Amongft  the  branches    of  the  pharyngeal 

^lerve  is  to  be  enumerated  that  which  turns  back  to 

^oin  the  ninth  pair  in  its  diilribution  to  the  tonguef. 

TThc  remaining  branches  of  the  gloffo-pharyngeal  nerve, 

are  diftributed  in  innumerable    filaments  upon  the 

pharynx,  in  which  they  are  afEfted  by  branches  from 

jthe  ganglion  of  the  fympathetic  nen^e. 

THE    PAR   VAGUM. 

The  par  vagum  is  the  great  and  important  divifion 
of  the  eighth  pair.  It  is  the  middle  fafciculus  of  the 
three  nerves  as  they  lie  within  the  fcuU.  In  its  exit^  it 
is  feparated  from  the  internal  jugular  vein  by  a  thin 
bony  plate  ;  and  fometimes  two  or  three  fibres  of  the 

♦  Scarpa, 
"t  Sabaticr. 

ner\'e 
*   -J 
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nerve  pafs  the  bene  diftind  from  the  others,  and  after* 
wards  unite  into  the  proper  trunk  of  the  par  vagum. 
Deep  under  the  lower  jaw  and  the  maftoid  procefs,  the 
glofib-pbaryngeal  nerve,  the  par  vagum,  the  %iinal 
accefTory,  the  fympathetic  nerve,  the  portio  duraof  tlie 
feventh,  and  the  upper  cervical  nerves,  are  entangled  ia 
a  way  which  will  fatigue  the  diiTedor,  and  may  acooont 
for  every  degree  of  fy  mpathy  of  parts.  The  par  vagitm^ 
lying  behind  the  internal  carotid  artery,  and  as  it  were 
efcaping  from  the  confuiion  of  the  ninth  acceflbry  and 
gloflb-pharyngeal  nerves,  defcends  and  fwells  out  mte> 
a  kind  of  ganglion  ••  We  now  obferve  three  branches 
to  be  fent  off:  The  first  and  second  pharykobai. 
KERVEs,  which  pafs  to  the  conftridor  pharyngis  mufde^ 
and  the  internal  laryngeaj^^  kerve.  This  laft-men- 
tioned  nerve  is  even  larger  than  the  gloflb-pharyngeal 
nerve*  It  is  behind  the  carotid  artery,  and  paffes  ol>» 
Hquely  downward  and  forward.  In  its  progrefs  the  prin- 
cipal branch  paffes  under  the  hyo-thyroideus  mufde, 
and  betwixt  the  os  hyoides  and  the  thyroid  cartilage  ; 
while  others,  more  fuperficial,  pafs  down  and  are  con- 
nefted  with  the  external  laryngeal,  or  pharyn- 
go-laryngeus;  which  is  a  nerve  formed  by  the  fym- 
pathetic, and  par  vagum  conjointly.  The  principal 
branch  of  the  internal  laryngeal  nerve,  which  runs 
under  the  hyo-thyroideus,  is  diftributed  to  the  fmaM 
mufcles  moving  the  cartilages.  The  minute  extremities 
of  this  nerve  pafs  alfo  to  the  apex  of  the  epyglottis^ 
and  the  glandular  membraine  covering  the  glottis.     Wq 

*  Truncus  gangUform'u  ocTAvi,  iumidulum  corpus  oUvart^  Fallopii; 
but  it  is  fufpeded  that  in  this  he  meant  the  ganghon  of  the  fympa- 
thetic nenc» 

have^ 
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• 

liave,  at  the  faxnc  time,  to  remark  a  very  partiailar  com-  ' . 
.jnuiiicating  nerve  botwixt  this  internal  laryngeal  nerve, 
^aad  the  recurrent  branch  of  the  par  vagum.  This  branch 
«  defcribed  by  Galen.    The  par  vagum  continues  its 
tuimterrupted  courfe  betwixt  the  carotid  artery  and      \ 
Jagular  vein,    and  is  involved  in  the  fame  fheath      i 
-ivith  thefe  veflels.    In  this  courfe  down  the  neck,  it 
fometimes  fends  back  a  twig  which  unites  with  the 
lUDth  pur,  and  when  near  the  lower  part  of  the  neck, 
it  fends  forward  twigs  to  imite  with  thofe  from  the 
fympathedc  nerve,  which  pafs  down  to  the  great  veiSls 
€i  the  heart,  to  form  the  fuperior  cardiac  plexus  *•     On 
die  rig^t  fide,  thofe  nerves  to  the  great  veflels  are  in 
general  given  off"  by  the  recurrent  nerve. 

The  par  vagum  now  penetrates  into  the  thorax  by 
paffing  before  the  fubclavian  tutcrj  j  it  then  fplits  into 
two.  The  main  nerve  pafies  on  by  the  fide  of  the  tnu> 
cbea»  and  behind  the  root  of  the  lungs ;  while  the 
braneh,  <m  the  right  fide,  turns  round  under  the  fub* 
davian  artery ;  on  the  left,  under  the  arch  of  the  aorta, 
and  afcends  behind  the  trachea  to  the  larynx. 

Tins  afcending  branch  of  the  par  vagum  is  the  recur* 
RENT  NERVE.  On  the  right  fide  it  is  fometimes  double. 
b  afcends  behind  the  carotid  artery,  and  fometimes  is 
dttown  round  the  root  of  the  thyroid  artery.^  On  the 
kft  fide,  which,  from  its  turning  round  the  arch  of  the 
iiMta,  is  much  lower  than  on  the  right,  it  gives  off 
filaments  which  go  to  the  lower  cardiac  plexus,  after 
having  united  with  the  branches  of  the  fympathetic. 

*  The  courfe  of  thefe  nerres  to  the  heart,  b  beft  treated  of  with 
the  branches  of  the  fympathetic  nerve. 

Uadcr 
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Under  the  fubclavian  of  the  right  fide,  alfp,  there  are 
fent  branches  from  the  recurrent  to  the  cardiac  plexus ; 
and  on  both  fides  there  pals  branches  of  communica- 
tion  betwixt  the  fympathetic  nerve  and  the  recurrent. 
When  the  recurrent  nerve  has  turned  round  the  artery^ 
it  afcends  in  a  dire£tion  to  get  behind  the  trachea,  and 
it  lies  betwixt  the  trachea  and  sfophagus.  It  here  fends 
oiF  many  branches  to  the  back  and  membranous  part 
of  the  trachea  which  pierce  this  pofterior  part,  to  fu^ly 
the  internal  membrane.  It  gives  alfo  branches  to  the 
4^phagus  and  thyroid  gland.  The  final  diflribution 
of  this  nerve  is  to  the  larynx.  .  It  pierces  betwixt  the 
thyroid  and  cricoid  cartilages,  and  feparates  into  many 
filaments,  which  terminate  in  the  crico-arytenoideus 
lateralis  and  podicus,  and  thyro-arytenoideus,  and  in 
the  membrane  of  the  larynx.  We  have  already  meiv> 
tioned  the  branch  of  communication  betwixt  the 
recurrent  and  internal  laryngeal  nerves*,  and  Sa- 
batier  defcribes  a  branch  of  the  recurrent,  which 
fometimes  afcends  and  joins,  the  fympathetic  high  in 
the  neck. 

Two  cafes,mentioned  by  Galen,  of  fcrophulous  tinro^rs 
in  the  neck  opened,  where  the  confequence  was  lofs  of 
voice,  have  tempted  many  anatomifts  to  inftitute  expe- 
riments on  the  recurrent  and  internal  laryngeal  nervesf. 

**  There  \%  a  double  communication  betwixt  thofe  nerves  ;  in  the 
firfl  place  by  this  more  .fuperficial  bronchi  and  again  by  feveial  in- 
ternal and  more  minute  branches. 

f  Martin,  in  the  Edinburgh  Eflays,  ProfefTor  Sue  of  Paris,  Dr. 
Ilighton,  in  the  memoirs  of  the  Medical  Society  of  London  ;  Cruik- 
(hanks,  ProfefTor  Scarpa,  Arnemann,  &c. 

Not. 
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« 

Nbcwithftanding  the  deep  fituadon  of  thofe  recurrent 

nerves,  Galen  fays,  they  were  cut  in  thefe  cafes,  and, 

he  believed  that  the  branch  of  communicatdon  betmxt 

the  laryngeal  and  recurrent  reftored  the  voice  after 

Some  time  had  elapfed.   Both  the  internal  laryngeal  and 

recurrent  nerves  are  neceflary  to  the  formation  of  the 

voice.    Experiments  have  been  made  upon  them  in: 

dogs,  and  the  refult  is  curious;  although  the  lefl^ 

faanges  of  the  fhrength,  acutenefs,^  and  modulation  of . 

voice  could  not'  be  well  obferved  in  the  lower 

animals.    When  the  laryngeal  nerve  is  cut,  the  voice^ 

C9d>le  but  acute ;  when  the  recurrent  nerve  is  cut, 

'tiiere  is  a  relaxation  of  thofe  mufcles   moving  the 

surytenoid  cartilages  which  command  the  opening  of 

^e  glottis,  and  in  confequence  the  voice  is  flatter  or 

graver,  or  more  raucous. 

The  par  vagum,  after  fending  oiBF  the  recurrent  nerve, 
ilefcends  by  the  fide  of  the  trachea.  Before  it  pafles  be* 
bind  the  veflels  and  branch  of  the  trachea  going  to  the 
lungs,  it  fends  minute  branches  which  form  the  an-* 
TERioR  PULMONIC  PLEXUS*.  This  plcxus  is  en- 
tangled in  the  connexions  of  the  pericardium,  and  is 
difle&ed  with  difficulty.  The  branches  of  this  plexus 
throw  themfelves  round  the  pulmonic  arteries  and  veins, 
and  follow  them  mto  the  lungs. 

The  par  vagum,  paffing  on  behind  the  root  of  the 
lungs,  forms  the  posterior  pulmonic  plexus. 
From  this  alfo  the  nerves  proceed  into  the  lungs,  by 
attaching  themfelves  to  the  pulmonic  arteries  and  veins, 

*  I  do  not  conceive  that  this  plexus  admits  of  any  ufeful  diviilony 
or  requires  any  diftinAion  of  name. 

and' 
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and  broncheal  arterks^  and  the  branches  of  the  tn» 
chca*. 

The  trunks  of  die  nenre,  continuing  thdr  couife 
upon  each  fide  of  the  acfophagus,  unite  and  IjpUt  ineo 
branches,  and  again  unite  fo  as  to  form  a  netting  upon 
the  aefophagus ;  thefe  are  the  aktxrior  and  FOfTS- 

RIOR  PLEXUS  OULiB,  OT  JBSOPHAOBAL  PLEXUS.     HmT 

par  vagum,  thus  attached  to  the  sdbphagus,  pierces  the 
diaphragm  ivith  it,  the  anterior  plexus  unites  again* 
into  a  confiderable  trunk,  is  attached  to  the  lefler  arch 
oj^the  ftomach.  It  (faretches  even  to  the  pylorus,  and 
fends  its  branches  to  the  upper  fide  of  the  ftomach  and 

*  Nerves  ofAe  Lamgs. 

Gslen»  VdalhiSf  and  othert,  conceived  that  there  were  very  few 
nerves  fent  to  the  lung«»  and  that  thofc  .which  were,  went  only  t* 
the  membranesi  and  not  to  the  iubftance  of  the  lungs.  They  be* 
lieved  alfo  that  the  difchaige  of  blood  from  the  longs  and  the  cx« 
iftence  of  vomica  without  pain,  while  thefe  was  great  pab  io  peri<v 
poeumony}  was  a  confirmation  of  this  opinion.  Fallopius  correded 
this  idea,  and  (howed  that  the  branchiae  were  alfo  attended  through 
their  courfe  with  nerves.  There  often  exifls  vomicae  and  c£Fuiiooa 
of  blood  in  the  lungs ;  and  Haller  fays,  the  lungs  can  be  lanced 
without  the  animal  feeling  pain,  but  (till  the  bronchiae  are  extremely 
lenfible.— Water  accumulated  in  the  interlobular  cellular  membrane* 
or  the  infar^ion  of  blood  into  it,  gives  no  acute  pain,  but  only  a 
fenfe  of  weight  and  difficulty  of  breathing.  It  is  an  oppreflion  tn  a 
great  meafure  depending  upon  the  return  of  the  blood  from  the 
lungs,  unchanged  in  confequence  of  the  compreflion  of  the  cells.— ^ 
The  fenfibility  of  the  bronchiae,  and  the  exiftcnce  of  their  nerves* 
appear  in  afthma  ;  and  alfb  from  the  pain  excited  by  calculi,  and 
from  their  irritability  excited  by  recent  ulceration,  or  when  vomias 
are  difcharged  into  them. 

The  connexion  betwixt  the  ftomach  and  bronchiae,  through  the 
medium  of  the  par  vagum  and  pulmonic  plexus,  is  evident  from  thofc 
afthioatic  attacks  which  depend  upon  foulnefs  in  the  ftomach. 

to 
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to  tile  lefler  omentum ;  at  the  lame  time  it  unites  iKoth  the 

left  hepatic  plexus,  feme  of  its  branches  terminate  ia 

the   folar  plexus,  which    furrounds  the  root   of  the 

csliac  artery.  The  pofterior  xfophageal  plexus,  likewife 

uniting  again  into  a  confiderable  cord  when  it  hat 

come  into  the  abdomen,  fends  branches  to  encircle  the 

cardiac  orifice  of  the  ftomach  ;  it  branches  alfo  to  the 

inferior  fide  and  great  arch  of  the  flomach;  it  fends  alfo 

branches  to  the  fplenic  plexus  and  folar  ganglion. 

Tlfus  we  fee  that  the  par  vagum  has  a  moft  appropriate 

Bame,  and  that  it  is  nearly  as  extenfive  in  its  connec« 

tions  as  the  fympathetic  itfelf.     It  is  diftributed  ^^  to 

the  adTophagus,  pharynx,  and  larynx;  to  the  thyroid 

gland,  Teflels  of  the  neck  and  heart,  to  the  lungs,  liver 

ud  fpleen,  ftomach,  duodenum,  and  fometimes  to  the 

diaphragm.''     The  recollection  of  this   diftribution 

will  explain  to  us  many  fympathies ;  for  example,  the 

kyfterical  affe&ion  of  the  throat  when  the  flomach  is 

diftended  with  flatus,  the  exciting  of  vomiting  by  tick- 

'uEig  the  thix>at, ,  the  eflfcd  which  vomiting  has  in  di- 

n^nufliing  die  fenfc  of  fuflfocation,  that  flate  of  the 

ftoiQach  which  is  found  upon  difledion  to  accompany 

"ydrophobta,  whether  fpontaneous,  or  from  the  bite 

of  a  dog. 


Of 


n[WL  ACCESSORY  KERTE,    Or  THIRD  DIVISION   OF 
THE  EIGHTH  PAIR  QF  NERVES. 


Ilie  f{nnal  accefTory  nerve  of  Willis,  is  that  which, 
ig  its  origins  like  the  cervical  nerves  from  the  fpinal 
'^^^JlDW,  afcends  through  the  fpine  and  foramen  magnum 
^f  tile  occipital  bone,  and  pafles  again  from  the  fcuU  like 
^He  of  the  nerves  of  the  brain.  It  pafles  out  with  the  par 
^^nm,  is  attached  to  it  in  it(  patflsige,  but  again  feparates 

7  from 
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from  it  when  it  has  efcaped  from  the  fcull.  Under  the 
bafe  of  the  cranium  it  is  attached  to  the  ninth  pair  alfo. 
Commonly  this  attachment  is  firm  ;  fometimes,  it  is  by 
a  fhort  filament.  This  parafirical  nerve  then  pafles  be- 
hind the  internal  jugular  vein,  and  pafles  obliquely 
downward  and  backward.  It  then  perforates  the 
maftoid  mufcle,  and  pafles  in  a  dire£Hoh  acrofs  the  neck 
to  the  ftioulder.  While  it  pierces,  it  gives  nerves  to 
the  maftoid  mufcle;  and  after  piercing,  it  entangles  its 
branches  with  thofe  of  the  third  and  fourth  cervical 
nerves.  It  then  pafles  under  the  trapezius  mufcle,  and 
is  diftributed  to  it,  where  it  is  on  the  back  of  the  neck 
and  fhoulder.  From  the  diftribution  of  this  nerve  we 
difcover  that  the  Ihrug  of  the  flioulders  is  very  natural; 
and  ^^  pourquoi  les  grandes  paflions  de  Tame  nbua 
portent  a  gefticuler,  pour  ainfi  dire,  malgre  nous!'**    • 

of  the  ninth  pair,  or   lingualis  medius  0& 

Hypoglossus. 

After  pafling  out  from  the  fcull  by  the  anterior  con- 
dyloid foramen,  the  ninth  nerve  adheres  to  the  dghth 
pair,  by  cellular  filaments  and  the  interchange  of 
nerves.  It  receives  alfo  branches  from  the  firft  cervical 
nerve,  or  from  the  branch  of  union  of  the  firft  and 
fecond  cervical  nerves.  When  diflefting  in  the  neck, 
we  find  the  ninth  nerve  lying  by  the  fide  of  the  inter- 
nal jugular  vein  under  the  ftyloid  mufcles,  and  coming 
out  from  under  the  occipital  branch  of  the  internal 
carotid  artery. 

The  nerve  here  divides,  or  it  may  rather  be  laid  to 
give  off  that  branch  which  is  called  the  Descendens 
NoNi.     The  continued  trunk  of  the  nerve  pafles  before 

*  Sabatit;r. 

the 
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external  carotid  artery,  and  forwards  under  the 

larger  branches  of  veins  in  a  direction  tending  towards 

the  OS  hyoides.  Here  it  turns  upwards  under  the  flylo- 

hyoideus  and  digaftricus   mufcles,   and  betwixt  the 

ftylo-gloflus  and  hyo-gloffus.     Where  the    nerve  is 

Bear  the  os  hyoides,  and  pafling  under  the  ftylo-gloflus 

mufcle,  it  fends  down  a  twig  which  paiTes  to  the  fore 

part  of  the  throat,  and  chiefly  to  the  flemo-hyoideus 

and  thyro-hyoideus. 

The  continued  nerve  is  diftributed  to  the  mufcles  of 
the  tongue  and  lower  jaw,  and  glands  under  the  jaw ; 
and  it  terminates  by  numerous  filaments,  which  form  a 
nct-vork  amongft  the  mufcles  of  the  tongue ;  to  which 
18  united  part  of  that  branch  of  the  fifth  pair  which 
goes  to  the  tongue*. 

The  RAMUS  DESCENDENS  NONi  paffes  dowuward, 

*a<l  obliquely  over  the  trunk  of  the  carotid  artery,  and 

^uader  the  thyroid  vein.     In  the  fuperficiai  dlffeftion  of 

the  mufcles  of  the  neck,  two  flender  twigs  of  nerves 

^11  be  feen  to  come  from  the  fide  of  the  neck,  and 

croffing   the  jugular  vein,    unite   to  this  defcending 

branch.     Thofe  twigs  come  from  the  fecond  and  third 

•  cervical  nerves t ;  and  a  little  ganglion  or  plexus  ia 

formed  by  their  union  with  the  defcendens  noni.     From 

^^^  center  are  fent  out  many  delicate  and  fuperficiai 

**®rves  to    the    omo-hyoideus   and   ftemo-thyroideus 

n^ufcles. 

Thus  we  find  that  the  ninth  nerve  has  connexions 
^th  the  eighth  pair  of  nerves,  with  the  fpinal  acceffory, 

iTiii  ha8  been  called  plexiu  eeratO'bqfio-Jlylo'gloJfus  / 

T ^  Iq  fome  inftances  thofe  twigs  are  found  to  be  derived  from  the 
™^  oiigin  of  the  phrenic  nerve. 

Vol.  IIL  M  the 
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the  fympathetic,  the  cervical,  and  phrenic  nerveS* 
When  this  nerve  is  injured,  the  motion  of  the 
tongue  is  loft,  but  the  fenfe  of  tafte  remains  unim- 
paired. On  the  contrary,  when  the  branch  of  the 
fifth  nerve  going  to  the  tongue  is  hurt,  the  fenf&  of 
tafte  is  loft,  while  the  mobility  of  the  tqngue  te* 
mains*.  Columbus  knew  a  man  whd  had  no  fenfe 
of  tafte,  and  who  eat  indifferently  every,  thing  pre- 
fented  to  Iiim.  When  he  died,  Columbus  was  cu- 
rious to  know  the  caufe  of  this,  and  he  found  that 
he  altogether  wanted  the  guftatory  nerve  or  lingual 
branch  of  the  inferior  maxillary  nerve.  Cafes  de- 
tailed by  Profeffor  Scarpa  ftill  further  illuftrate  this 
fa6t.  A  woman,  fubjeA  to  epileptic  attacks  in  an 
early  age,  was  feized  in  her  pregnancy  with  an  hemi- 
plegia and  lofs  of  fpeech*  From  tliis  attack,  by  the 
ufe  of  medicines,  fhe  recovered ;  but  in  a  future  la« 
bour  the  difeafe  recuired.  Now  the  cure  was  lefs 
complete;  for,  though  ftie  regained  the  ufe  of  her 
arms,  ftie  never  recovered  the  faculty  of  fpeech,  or 
was  only  capable  of  articulating  with  great  diffonance 
the  monofyllables,  affirming  or  denying.  Upon  mak- 
ing her  exert  herfelf  to  fpeak,  they  obferv^ed  no  mo- 
tion in  the  tongue  ;  and,  upon  applying  the  hand  un- 
der e  jaw,  they  could  feel  no  motion  in  the  mufcles 
of  le  tongue ;  yet  fhe  reliftied  her  food  and  drink, 
and  had  an  acute  fenfe  of  tafte,  and  could  fwallow 
cafily.  He  mentions  another  cafe,  where  the  patient 
was  attacked  with  a  fenfe  of  Weight  at  the  root  of 
the  tongue,  a  difficulty  of  fpcaking,  and  copious  flow 


*  SoemmerrincT  de  Ccrcbro  ?<:  Xcrvis. 
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ialiva.     In  a  fhort  time  he  indrely  loft  the  po>¥er 

* 

articulating,   but   retained   acutely   the   fenfe    of 


e» 


From  the  extcnfive  connexion  of  this  nerve,  parti- 
C'l^&larly  with  the  eighth  and  fympathetic  nerves,  we  fee 
ipkrliy  tremors  of  the  tongue  and  aphonia  may  be  occa- 

jS^oned  by  hyfteria,  hypochondriafis,  colics,  or  worms  in 

Hr^t,  inteftines  f. 

of  the  cervical  nerves. 

First  cervical  nerve.    Tenth  pair  of  the 

SCULL.    Suboccipital  nerve.     This  is  the  leaft  of 

ail  the  nerves  of  the  fpine  ;  it  arifes  by  two  roots  from 

Ae  medulla  fpinalis.     Some  difference  has  been  ob- 

fervcd  in  the  maimer  in  which  thofe  roots  colleft  their 

'^^aments ;  and  only  the  anterior  root  or  fafciculus  is 

^efciibed  by  fome  authors.     The  pofterior  fafciculus  is 

indeed  the  larger,  and  comes  in  a  direftion  different 

*^oixi  the  general  direftion  of  the  roots  of  the  other 

^^rvical  nerves.     The  roots  of  the  fuboccipital  nerve 

^'^   conneded  vsdth  the   fpinal  acceffory  nerve,  but 

'^dom  form  a  ganglion  with  it ;  and  frequently  they 

•^^tn  a  union  with  the  pofterior  roots  of  the  fecond 

^er\acal  nerve.    The  fibres  of  the  fuboccipital  nerve 

Piling  tranfverfely  and  a  little  obliquely  upwards,  go 

^^^  under  the  vertebral  artery,  and  betwixt  it  and  the 

*^^^l  vertebra  of  the  neck.     The  little  trunk  of  the 

*^V>occipital  nerve,  thus  formed,  and  having  efcaped 

*^Oxn  the  fpine,  rifes  for  a  little  way  upwards,  fwells 

•  Tabulae  Neurologicac,  Audorc  Anton.  Scarpa. 

f  J.  F.  Will.  Bachmcr  Comment,  dc  9"**  pare  Nervorum. 
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into  a  kind  of  ganglion,  and  then  divides  into  two 
branches* 

The  anterior  of  thefe  branches  is  the  fmallcr.  It 
pafTes  down  upon  the  infide  of  the  vertebral  artery ;  its 
^  filaments  unite  with  the  hypogloflal  nerve,  or  ninth 
pair,  and  with  the  fuperior  cervical  ganglion  of  the 
fympathetic,  and  with  the  firft  branch  of  the  fecond 
cervical  nerve  *•  The  larger  and  pofterior  branch  di- 
vides into  eight  twigs,  which  are  chiefly  diftributed  to 
the  mufcles  moving  the  head — to  the  oblique  fuperior 
and  inferior,  the  redi  poflici  and  laterales,  complexus^ 
and  fplenius.  Some  of  thofe  mufcular  branches  unite 
with  that  branch  of  the  fecond  cervical  nerve  which 
afcends  upon  the  occiput. 

Second  cervical  nerve.  This  nerve,  arifing  by 
a  double  origine  from  the  fpinal  marrow,  like  the  other 
nerves  of  the  fpine,  pafles  betwixt  the  firft  and  fecond 
vertebrae.  It  is  larger  than  the  laft ;  and,  after  form- 
ing  a  little  ganglion  by  the  fide  of  the  tranfverfe  pro- 
cefs  of  the  firft  vertebra,  divides  into  two  branches. 

The  siiPERioR  branch  fends  up  a  confiderablc 
divifion  behind  the  projedlion  of  the  tranfverfe  procefs 
of  the  firft  vertebra,  to  unite  to  the  fuboccipital  or 
^rft  cervical  nerve.  ^  Several  twigs  pafs  forward  to 
unite  with  the  fuperior  cervical  ganglion  of  the  fym- 
pathetic nerve,  and  with  feme  of  the  more  anterior 
bcanches  of  the  third  cervical  nerve,  and  with  the 
ninth  and  fpinal  acceflbfy  nerves.  Befides  thefe  in- 
tricate connexions,  irregular  branches  of  this  nerve 

*  A  Tcry  fmall  nerve  is  defcribed  by  fome  authors  as  pafliog  from 
the  anterior  divifioa  of  the  nerve,  mio  the  canal  of  the  vertebral 
atttcry« 

proceed 
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proceed  to  the  fmall  mufcles,  moving  the  head  and 
lying  on  the  fore  part  of  the  fpine.  The  po/ierior 
branch  of  the  fecond  pair  of  cervical  nerves  is  chiefif 
SL  mufcular  nerve.  It  rifes  up  by  the  fide  of  the  com- 
^lexus,  gu'es  branches  to  that  mufcle  and  to  the  fple* 
nius,  and  communicates  with  the  branches  of  the  firft 
cervical.  Its  branches  are  alfo  diftributed  to  the  Upper 
part  of  the  trapezius  mufcle,  from  which  they  extend 
along  the  integuments,  covering  the  occiput  even  ta 
the  fummit  of  the  head. 

The  THIRD  CERVICAL  NERVE,  in  the  firft  place, 
communicates  with  the  fecond  and  fourth  cervical 
nerves,  wth  the  fympathetic  and  lingual  nerves,  and 
fometimes  fends  down  a  twig  to  unite  with  the  origine 
of  the  phrenic  nerve  from  the  fourth  cervical  nerve. 

From  the  anterior  divifion  of  the  third  cervical 
nerve,  branches  pafs  to  the  fplenius  and  complexus, 
and  trapezius,  and  upwards  to  the  ear.  We  may  ob« 
ferve  alfo  a  cutaneous  nerve  which  accompanies  the 
external  jugular  vein,  viz.  kervus  superficialis 
COL  I ;  the  diftribution  of  which  is  chiefly  to  the  angle 
and  margine  of  the  lower  jaw,  while  fome  of  its 
branches  enter  the  parotid  gland,  and  unite  with  the 
extremities  of  the  portio  dura  and  other  facial  nerves. 

The  SMALL  POSTERIOR  DIVISION  of  the  nerve  pafTes 
to  the  complexus,  fpinalis  cervici3,  and  multifidug 
fpiqae,  while  at  the  fame  time  it  unites  to  the  branches 
of  the  fecond  cervical  nerve. 

ITie  FOURTH  CERVICAL  NERVE,  comiug  out  from 
betwixt  the  third  and  fourth  cervical  vertebrae,  divides 
into  its  anterior  and  pofterior  branches  like  the  other 
cervical  nerves. 

M3  The 
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The  firft  goes  to  form,  with  the  third  and  fifth  cef- 
vical  nerves,  the  phrenic  nerve.  It  fends  alfo  a 
branch  to  the  fympathetic,  to  the  integuments  of  the 
neck  and  fhoulder,  and  to  this  fupra  and  infra  fpinatus 
■  mufcles.    Theie  are  called  by  Soemmerring  supercla- 

VICULARES  INTERIORES,  MEDII,  and  POSTERIORES. 

The  great  posterior  division  of  the  fourth  cer- 
^vical  nerve,  pafles  to  the  mufcles  of  tiie  fpine  and  (boul- 
der, in  conjun^on  with  the  branches  of  the  third 
cervical  nerve. 

Fifth  cervical  nerve. — This  nerve  comes  of 
courfe  from  betwixt  the  fourth  and  fifth  vertebrae,  anit 
from  betwixt  the  fcaleni  muftles.  It  divides  alfo  into 
two  branches.  The  superior  of  thcfe  paffes  back- 
wards to  the  mufcles  of  the  back  and  (houlder,  and  a 
'branch  formed  by  it ;  and  the  fixth  paffes  down  under 
the  fcapula  and  ferratus  major.  This  fuperior  divifioA 
of  the  nerve  fends  up  alfo  two  fmall  twigs  of  communi- 
cation  with  the  fourth  cervical  nerve. 

The  inferior  division  of  the  nerve  fends  down  upon 
the  fide  of  the  neck  a  confiderable  branch  to  the  for- 
mation of  the  phrenic  nerve.  It  communicates  with 
the  root  of  the  fixth  nerve,  and  fends  mufcular 
branches  backward. 

The  SIXTH  cervical  nerve. — The  mufcular 
branches  of  this  nerve  are  large  and  extenfive  in  their 
courfe.  They  pafs  into  the  levator  fcapulae,  extend 
under  the  trapezius,  and  unite  with  the  extreme 
branches  of  the  fpinal  acceffory  nerve.  They  are  pro- 
longed to  the  latiflimus  dorfi  and  ferratus  magnus. 
Branches  alfo  extend  down  behind  the  clavicle,  and 
under  the  peroral  mufcle. 

Befides 
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Befides  thefe  branches,   this  nerve    communicates 
ngnth  the  fifth,  and  gives  out  an  origine  to  the  phrenic 
xierve ;  and  laftly,  uniting  to  the  feventh,  it  paffes  into 
.-^e  axillary  plexus. 

The  SEVENTH  CERVICAL  NERVE. — ^This  nervc  goes 

slmofl  entirely  to  form  the  axillary  plexus.     There  is 

21  communicating  nerve  from  the  lafl  to  this,  and  from 

^hat  communicating  branch  generally  there  paiTes  off 

21  filament  to  the  phrenic  nerve ;  and  from  the  very 

Toot  of  the  nerve  there  paffes  off  a  branch  to  the  lower 

cervical  ganglion  of  the  fympathetic.     Irregular  twigs 

<alfo  defcend  from  this  nerve  uiider  the  clavicle  to  the 

pedoralis  minor  and  major. 

The  EIGHTH  CERVICAL  NERVE. — The  greater  part 
of  this  nerve  paffes  to  the  axillary  plexus.  It  fends 
fmall  branches  to  the  lower  cervical  ganglion  of  the 
fympathetic,  and  to  the  mufcles  of  the  breafl ;  which 
lafl  defcend  behind  the  clavicle. 

RECAPITULATION    OF    THE    DISTRIBUTION    OF    THE 

CERVICAL    NERVES. 

Upon  reviewing  the  defcription  of  thefe  nerves, 
we  find  that  the  general  tendency  of  their  branches 
is  backwards  over  the  fide  of  the  neck,  to  the 
mufcles  moving  the  head  and  fhoulders.  We  find 
alfo  that  they  are  connefted  in  a  very  intricfite  manner 
with  the  moft  important  nerves  of  the  cranium.  High 
•  in  the  neck  and  under  the  jaw,  they  are/Conne£ted  with 
the  portio  dura,  with  the  fifth  pair,  with  the  eighth  and 
ninth  pairs,  and  with  the  fympathetic.  Towards  the 
middle  of  the  neck  they  are  (till  throwing  their  con- 
necting branches  to  the  defcendens  noni,  and  fympa- 

M  4  thetic, 
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thetic,  and  eighth  pair.  The  lower  cervical  nerv^ 
again  are  flill  fuppordng  their  conneftions  with  the 
lower  ganglion  of  the  fympathetic. 

Further,  we  find  the  phrenic  nerve  derired  (moft 
frequently)  from  the  third  and  fourth^  and  branch 
of  communication  betwixt  the  fourth  and  fifth.  The 
AXILLARY  PLEXUS  is  formcd  by  the  fifth^.fixth,^  jfc- 
yenth,  and  ^eighth  cervical  nerves,  and  firft  of  the 
.  back. 

OF   THE    DORSAL    NERVES. 

There  are  twelve  dorfal  nerves.  Thefe,  as  we  havie 
defcribed,  are  formed  by  two  fafciculi  of  fibres ;  one 
from  the  fore,  and  the  other  from  the  back  part  of 
the  f{Hnal  marrow.  Thefe  filaments  run  for  fome  way 
fuperficially  in  the  length  of  the  fpinal  marrow  before 
they  piiftrce  the  dura  mater.  They  pierce  it  fq^arately ; 
the  pofterior  branch  firft  forms  a  ganglion,  and  then 
the  two  fafciculi  are  united.  They  are  now  betwixt 
the  heads  of.  the  ribs.  We  muft  here  recolledt,  that 
the  trunk  of  the  fympathetic  nerve,  which  paffes  along 
the  cavity  of  the  thorax,  runs  down  behind  the  pleura, 
and  paffes  before  the  heads  of  the  ribs  through  all 
the  length  of  the  back.  It  receives,  as  it  paffes  the 
interftices  of  the  feveral  ribs,  at  each  interval,  a  com- 
municating nerve  from  the  fpinal  marrow  j  a  branch 
from  the  intercoftal  or  dorfal  nerves. 

Thofe  communications  are  fent  in  the  following 
manner  :  the  proper  dorfal,  or  intercoftal  nerve,  fends 
its  greater  branch  forwards  betwixt  the  ribs ;  fome 
leffer  branches  pierce  backwards  to  the  mufcles  of  the 
back ;  oppofite  to  this  there  goes  out  from  each  nerve 
the  firft  branch  of  union  with  the  fympathetic,  and 

this 
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this  union  forms  a  firm'  ganglion.  Sometimes  there 
run  out  in  this  direftion  two  fliort  branches  from  th« 
Ipinal  nerve,  to  unite  with  the  ganglion  of  th^  fympa* 
thetic ;  but  more  commonly  there  paffes  in  a  retro- 
grade direfdon  from  the  intercoftal  nerve,  where  it  is 
about  to  take  its  courfe  between  the  ribs,  another 
branch  of  communication  which  joins  the  fympathetic. 
Sometimes  the  dorfal  or  intercoftal  nerves  fend  off  three 
communicating  branches  to  the  fympathetic. 

The  intercoftal  nerves  pafs  on  betwixt  the  ribs,  in 
company  with  the  intercoftal  arteries,  and  reach  even 
to  At  ftemum.     In  this  courfe  they  fupply  the  inter- 
coftal mufcles  and  triangularis  ftemi,  while  they  are  at 
the  fame  time  fending  out  branches,  which,  piercing  the 
intercoftal  mufcles  and  fafcia  of  the  thorax,  are  diftri- 
buted  to  the  mufcles  on  the  outfide  of  the  cheft.-— 
Thofe  branches  which  we  mentioned  as  paifing  betwixt 
the  heads  of  the  ribs,  and  which  are  fent  off  immedi- 
ately upon  the  trunk  efcaping  from  the  vertebral  open- 
ing, fupply  the  muliifidus  fpinse  and  levatores  coftar 
rum,  afid  other  extenfor  mufcles  of  the  fpine.     Slips 
proceeding  from  the  fecond,  third,  fourth,  and  fifth 
intercoftal  nerves,  fend  branches  to  the  pedoral  muf- 
cles,  the  ferratus  anticus,  and  ferratus  poflicus  fupe- 
rior,  trapezius,  and  romboides.     The  fixth,  and  all  the 
lower  nerves  of  the  back,  fend  branches  from  betwixt 
the  ribs  to  the  latiilimus  dorfi,  ferratus  inferior,  and 
abdominal  mufcles.     The  eleventh  and  twelfth  are  dif- 
tributed  to  the  diaphragm,  quadratus  lumborum,  pfoas 
magnus,  and  iliacus  intcmus. 

LUMBAR 
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■  LUMBAR  NERVES. 

The  lumbar  nerves  are  five  in  number.  The  firft 
comes  out  under  the  firft  lumbar  vertebra,  and  the 
others  in  fucceifion.  Their  trunks  are  covered  by  the 
pfoas  magnus.  They  pafs  very  obliquely  downward, 
and  the  three  loweft  are  of  remarkable  fize. 

In  the  general  diftribution,  we  may  firft  remark  the 
pofterior  branches,  which  go  backwards  to  the  mufcles 
which  fupport  and  extend  the  fpine.  Again,  the  an- 
terior branches ;  which  give,  i  ft,  additional  branches  to 
the  fympathetic  nerve  as  it  paffes  over  the  vertebrae  of 
the  loins,  and  by  which  it  is  fupported  and  reinforced 
till  it  terminates  in  the  pelvis ;  adly,  they  have  fre- 
quent conneftion  with  each  other,  and  with  the  laft 
nerve  of  the  back,  and  firft  of  the  facrum  ;  3dly,  they 
fend  out  branches,  delicate  but  of  great  extent,  to  the 
•  mufcles  of  the  loins  and  back,  and  to  the  abdominad 
mufcles  and  integuments  of  the  groin  and  fcrotum  ; 
4thly,  the  principal  anterior  branches  of  the  lumbar 
nerves  pafs  down  to  form  (along  with  the  great  nerves 
of  the  facrum)  the  anterior  crural  nerve,  the  obturator, 
and  the  great  ifchiatic  nerve. 

SACRAL  NERVES. 

The  nerves  which  come  out  from  the  extremity  of 
the  medulla  fpinalis,  or  cauda  equina,  through  the  fa- 
crum, are  in  general  five  in  number.  Sometimes  there 
is  one  more  or  lefs.  The  firft  divifion  of  each  facml 
nerve  is  into  thofe  branches'" which  pafs  out  by  the 
pofterior  foramina  of  the  facrum,  and  thofe  which,  by 
4  the 
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the  anterior  foramina,  come  into  the  pelvis.  The  pof- 
terior  branches  are  very  fmall,  and  pafs  to  the  mu£- 
des  fupporting  the  fpine ;  while  the  anterior  ones;  are 
particularly  large,  efpecially  the  firft  and  fecond, 
which,  with  the  lowed  of  the  loins,  go  to  form  the 
largeft  nerve  of  the  body,  the  ifchiatic  nerve. 

It  is  difficult  to  recoiled  the  diftribution  of  the  fe- 
veral  branches  of  the  lumbar  and  facral  nerves,  when 
taken  thus  together ;  but  when  we  deliver  the  defcrip- 
tion  of  the  nerves  of  the  thigh  and  leg,  we  count 
them,  and  hold  them  in  remembrance  with  compara- 
tive cafe.  At  prefent  we  are  bed  prepared  to  follow 
the  fympathetic  nerve  in  its  courfe. 

OF  THE  GREAT  SYMPATHETIC  NERVE,   OR  INTER- 
COSTAL NERVE. 

Notwithstanding  the  idea  of  this  nerve  which 
1  have  endeavoured  to  convey,  I  conceive  that  we  muft 
ftiU  continue  to  fpeak  of  the  origincs  of  this  nerve  in  the 
tifual  way,  for  the  fake  of  fimplicity  and  arrange- 
ment. 

The  fympathetic  nerve  is  in  general  confidered  as 
originally  derived  from  the  fixth  pair ;  or,  we  may 
fay,  it  takes  its  origine  from  the  fixth,  where  it  pafles 
by  the  fide  of  the  carotid  artery,  and  from  the  vidian 
branch  of  the  fifth  pair.  It  appears  without  the  fcull, 
Tometimes  behind  and  fometimes  before  the  carotid 
artery,  and  fometimes  it  is  double  in  its  exit  from  the 
bafe  of  the  fcull.  .  Almoft  immediately  after  it  has 
efeaped  from  the  fcull,  it  forms  its  firft  ganglion ;  which 
is  very  large  and  remarkable,  and  has  the  name  of  the 
SUPERIOR  CERVICAL  GANGLION  of  the  fympathetic 

nerve. 
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nerve.  It  is  of  a  foit  confidence  and  reddifh  colour, 
and  it  extends  ^om  the  fcuU  to  the  tranfverfe  procefii 
of  the  third  vertebra.  It  gradually  tapers  downwards 
until  it  terminates  in  the  llender  nerve,  which  in  the 
neck  is  extremely  fmall.  This  ganglion  has  much  vap 
riety  of  0iape  in  di£ferent  fubjeds,  and  may  be  faid  in 
general  to  receive  twigs  of  nerves  upon  the  back  part ; 
it  gives  them  out  upon  the  fore  part. 

The  fuperior  cervical  ganglion  of  the  fympathetic 
nerve  receives  nerves  from  the  fecond,  third,  and 
fourth  cervical  nerves,  and  even.fometimes  from  die 
root  of  the  phrenic  nerve.  It  has  alfo  connections 
with  the  hypo-glofTal,  par  vagum,  and  glofib-pharyngeal 
nerves.  It  fends  out  branches  to  unite  with  the  gloflb- 
pharyngeal,  and  which  follow  that  nerve  in  its  diffaribu- 
tion  to  the  tongue  and  pharynx.  Many  of  its  branches 
furrounding  the  carotid  artery  form  connexions  with 
the  internal  and  external  laryngeal  nerves,  and  proceed 
in  mefhes,  or  form  plexus  along  with  the  branches 
of  the  artery.  Thefe  may  be  followed  to  great  mi- 
nutenefs. 

To  be  more  psurticular  in  the  defcription  of  thefe' an- 
terior branches  of  the  fympathetic  nerve,  they  are 
called  the  nervi  molles,  or  nervi  vasorum.  They 
arc  nerves  peculiarly  foft,  with  a  greater  proportion  of 
cellular  membrane ;  they  fpread  in  net-works  along 
the  arteries,  and  form  frequent  connexions  by  little 
knots  like  fmall  ganglions.  Claffed  with  thefe  nervi 
vaforum,  are  branches  which  pjds  forward  from  the 
upper  ganglion  of  the  fympathetic,  to  unite  with  fila- 
ments from  the  internal  laryngeal  nerve  of  the  par 
vagum»  and  which  form  the  external  laryngeal  nerve« 

It 
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It  IS  remarked*,  that  none  of  thefe  branches  of  the  Xym- 

pathetic  nerve  are  diftributed  to  the  larynx  and  pha- 

rynx  without  being  mingled  and  affociated  with  the 

gioffo-pharyngeal  nerve,  or  with  the  pharyngeal  branch 

of  the  par  vagum  *.     Of  the  ncrvi  molles,  fome  form 

a  plexus  upon  the  internal  carotid  artery.     Thefe  are 

extremely  foft  and  pulpy,  and  are  united  with  branches 

which  defcend  from  the  gioffo-pharyngeal  nerve.     A 

net-work  is  alfo  formed,  which  covers  the  beginning 

of  the  external  carotid  artery.     From  this,  as  from  a  * 

center,  branches  are  fent  out  with  the  arteries  to  the 

neck,  and  face,  and  glands  under  the  jaw ;  and  thefe 

laft,  with  a  mefh  which  paffes  up  upon  the  temporal 

eatery,   unite  with  the   portio    dura  of  the  feventh 

pair. 

It  has  been  often  obferved,  that  the  branches  of  the 
carotid  artery  have  a  peculiar  provifion  of  nerves,  and 
that  thefe  nerves  are  more  numerous  and  minutely  dif- 
tributed than  in  any  other  part  of  the  body.     There 
are  indeed  no  nerves  in  any  part  of  the  body  which 
have  fo  extenfive  and  intricate  connexions  with  im- 
portant nerves  as  the  cutaneous  nerves  of  the  face  and 
neck*     This  diftribution  of  the  nerves  is,  I  conceive, 
a  provifion  for  that  power  poffeffed  by  the  imagination, 
or  rather  that  uncontrolable  conneftion  which  exifts 
betwixt  the  feelings  and  the  a£tion  of  the  veflels  in 
bluihing. 

The  lowed  of  the  nervi  vaforum  or  molles,  fent  off 
from  the  fuperior  ganglion  of  the  fympathetic  nerve, 

^  Scarpa. 

defcends 
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defcends  in  the  courfe  of  the  trunk  of  the  nerve,  and 
forms,  with  other  branches,  the  fuperior  cardiac. 

This  nerve,  generally  called  nervus  cordis  super* 
FiciALis,  paffing  down  in  the  direftion  of  the  trunk  of 
the  fympathetic  nerve,  and  near  the  longus  colli  mufcle, 
is  for  fome  length  a  very  flender  branch ;  but  in  it» 
courfe  it  receives  two,  three,  or  four  additional  twigs 
from  the  fympathetic,  and  branches  which  come  un* 
der  the  carotid  artery  from  the  pharyngeal  nerves,  or 
nervi  molles.  When  this  fuperior  cardiac  nerve  is 
within  an  inch  or  two  of  the  fubclavian  artery,  branches 
of  union  pafs  betwixt  it  and  the  recurrent  nerve  of 
the  par  vagum ;-  and  branches  of  the  nerves  paffing 
to  the  heart  from  the  lower  cervical  ganglion,  alfo  join 
it.  It  then,  attaching  itfelf  to  the  inverting  membranes 
and  (heaths  of  the  carotid  and  fubclavian  arteries^ 
forms  with  others  a  plexus  of  nerves,  which  run  along 
the  great  veflels  to  the  heart. 

The  continued  trunk  of  the  fympathetic,  where  it 
emerges  from  the  fuperior  cervical  ganglion,  i^  ex- 
tremely fmall.  It  defcends  behind  the  carotid  artery, 
and  lies  near  to  the  fpine.  When  oppofite  to  the  fifth 
and  fixth  cer\'ical  vertebrsc,  the  inferior  cervical  gang- 
lion of  the  fympathetic  is  formed.  In  this  courfe, 
twigs  of  communication  pafs  betwixt  it  and  the  cer- 
vical nerves,  or  join  it  with  the  beginning  of  the  phre- 
nic nerve. 

But  not  unfrequently  there  are  three  cervical  gang- 
lions formed  by  the  fympathetic  neiire ;  the  fuperior, 
middle,  and  inferior  ganglions :  or  it  happens  that  we 
find  the  fympathetic  nerve  fplit  into  two  branches  in 

the 
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the  neck ;  one  of  which  forms  the  middle,  and  the 
other  the  lower  ganglion. 

There  are  received  by  the  middle  cervical  oang- 
1.10K,  OR,  THYROID  GANGLION,  branches  of  nerves 
from  the  third,  fourth,  fifth,  and  fixth  cervical  nerves^ 
and  alfo  fometimes  from  the  phrenic  nerve.  The  gang- 
Eon  is  by  no  means  conftantly  found,  and  it  is  irre- 
gular in  itsTize  and  fhape.  When  large,  and  in  what 
may  be  confidered  as  its  more  perfed  llate,  it  gives  off* 
fome  confiderable  branches.  Of  thefe,  part  unite  with 
the  fuperior  cardiac  nerve  already  mentioned ;  others 
form  the  great  or  deep  cardiac  nerve,  while  lefTer  ones 
play  round  the  fubclavian  artery,  and  unite  with 
the  lower  cervical  ganglion,  or  the  upper  thoracic 
ganglicm. 

The  deeper  cardiac  branch  of  the  fympathetic,  fplit- 

<ing  smd  again  uniting  fo  as  to  form  rings,  runs  out* 

^^^trards,  attached  to  the  arteria  iimominata  and  arch  of 

^e  aorta,  to  the  heart.     In  this  courfe,  while  it  paifes 

before  the  trachea,  it  forms  coimedions  with  the  re- 

^nirrent  branch  and  trunk  of  the  par  vagum.     Under 

^e  arch  of  the  aorta,  we  find  this  branch  concentrated 

*)  form  the  ganglion  cardiacum  of  Wrilberg,  or 

«ANOLioN  MOLLE  and  PELLUciDui^  of  Scarpa.  This 

ganglion  is  like  a  mere  enlargement  or  fwelling  of  the 

iierve.     From  this,  four  or  five  branches  may  be  enu- 

*nerated  ;   1  fl,  A  branch  paffing  behind  the  pulmonary 

"Artery  to  the  back  of  the  heart,  and  following  the  left 

coronary  artery  j  adly,  A  fmall  divifion  to  the  ante- 

'^or  pulmonary  plexus  of  the  par  vagum  j  3dly,  A 

pretty  confiderable  branch  which,  paffing  behind  the 

*oita,  and  betwixt  it  and  the  pulmonary  artery,  is  dit 

tributed 
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buted  ^ith  the  right  coronary  artery  to  the  antexior 
part  of  the  heart.  On  the  left  fide  of  the  neck,  die 
fympathetic,  receiving  on  the  one  fide  branches  from 
the  cervical  nerves,  and  on  the  other  giving  off  branche8» 
vhich  defcend  behind  the  carotid  artery  to  the  hearty 
(viz.  the  fuperior  cardiac)  often  fplits  before  it  forms 
the  middle  or  thyroid  ganglion,  and  fometimes  throws 
its  branches  over  the  thyroid  artely,  and  the  ganglion 
lie^  upon  that  artery.  Again,  from  the  ganglion  thtn 
defcend  two  feries  of  niunerous  leffer  filaments,  which 
form  mefhes  upon  the  thyroid  and  fubclavian  arteries 
to  the  heart.  Others  proceed  downward  behind  the 
arteries  to  the  lower  cervical  ganglion.  Thofe  branches 
which  defcend  upon  the  arteries,  intangle  the  roots  of 
the  thyroid,  tranfverfalis  cervici^,  and  internal  mam- 
mery  arteries,  in  their  plexus ;  thefe  uniting,  follow' 
the  fubclavian  artery,  and  form  again  a  plexus  upon 
the  arch  of  the  aorta.  This  is  joined  by  branches  from 
the  par  vagum  and  recurrenL  The  principal  branches 
of  this  plexus  terminate  in  the  cardiac  ganglion  under 
the  arch  of  the  aorta  *. 

The  LOWER  CERVICAL  GANGLION  f  of  the  fympa* 
thetic  nerve  is  placed  upon  the  limils  betwixt  the  neck 
and  thorax  upon  the  head  of  the  firft  rib,  and  by  the 
fide  of  the  mufculus  longus  colli ;  and  it  is  in  part  co* 
vered  by  the  root  of  the  vertebral  artery.  The  gang* 
lion  is  of  an  irregular  cu(hion-like  fliape.     It  lies  clofe 

■ 

*  This  dcfcription  of  the  fympathctic  nene  on  the  left  fide  fol- 
lows the  more  ufual  diflribution^  but  is  not  peculiar  to  the  left 
fide. 

f  The  lower  cervical,  or,  cardiac  ganglion  of  the  fympathctk 

7  to 
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to  the  cervica}  nerves  which  go  to  the  ^r^hial  plexus^ 
axid  it  receives  branches  from  them  *.  Br^ches  alfo 
1^  from  this  ganglion  to  the  par  vagum  and  recur- 

feat,  sm4  ^1^  P^^  ^^  ^o  ^^  cardiac  s^d  pulmonic 
plexus.  That  nerve,  which  muft  be  confidered  as  the 
continue^  fympathetic,  throws  s^  ring  round  the  root 
of  the  verte^i:^  artery,  and  fending  out  branchy  upon 
the  fubcl;iviao,  terminates  in  the  firft  dorfa)  or  thoracic 

THE    SUPERIOR    THORACIC    GANGLION. 

This  ganglion  furpafles  the  other  thoracic  ganglions 

fn  fize.    |t  is,  indeed  y  frequently  compofed  of  many 

Jyrancbes  of  the  nerve  in  the  neck,  coming  both  before 

^nd  behind  the  fubclavian  artery.     It  receives  alfo 

lierves  from  the  three  or  four  iQweft  cervical  nerves, 

and  firft  dorfal  nerve.    It  is  of  a  very  irregular  figure, 

<Hr  rather  it  varies  exceedingly  in  its  fhape ;  fo  that  by 

-various  anatomifts  it  is  defcribed  as  round,  oval,  triaiu 

gular,  quadrangular,  cylindrical  I^Fils^nents  proceed 

-from  this  ganglion  into  the  canal  of  the  vertebral  ar* 

tery,  and  to  the  cellular  coat  of  the  fubclavian  artery, 

fmd.to  the  cardiac  plexus,  and  alfo  to  the  pulmonic 

_^Iexus }  or  tp  fuj^ly  the  pofterior  fur£au:e  of  the  lungs. 

SYMPATHETIC  NERVE  IN  TH3  THORA3?. 

The  fymp^etic  nerve,  (as  we  have  explained  in  de* 

*  And  eren  it  receives  fometimes  from  the  fifth  and  fixth,  more 
^^^xdf  the  ierentb  and  eighth,  from  the  firft  and  fecond  of  the  back ; 
IMjf  from  the  phre^ic  nerve^— Sometin^es  thefe  cpnncAions 
wanting. 

Vol.  in.  N  fcrihing 
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fcribiligthe  dor&l  nerves,)  through  ail  its  coiirfe  in  t&e 
tliorax,  has  additional  brahches  firom  the  dorfal  or  &i- 
tercoftal  nerves.  R  forms  aUb,  while  it  is  lying  ob  llS' 
fide  of  the  vertdirsB,  a  divifion  in  the  thorak^-iM^iiiA 
it  vnjl  be  important  to  recoiled.  This  ndrve  is  leni^ 
more  forwards  upon  the  body  of  the  vertcbne;  and 
patfcs  into  tBe  abdomen  betwixt  the  crura  of  (fiiB  dbi 
phragm ;  wiiile  the  trunk  of  the  fympathetic  continues 
its  courfe  by  the  heads  of  the  ribs,  pafles  under  dut 
ligamentum  arcuatum,  and  downwards  upon  l^t  hxoh 
bar  vertebrsef. 

The  spiJANCriKic  KERV£,  then, is  this  anterior  braiich 
of  the  fympathetic  in  the  thorax.  It  is  the  ^reat  nern^ 
of  the  vifcera  of  the  abdomen.  It  generally  has  l^mi 
or  four  roots  from  the  tximk  of  the  fympadietiip  nen^ 
trhere  it'is  oppofite  to  the  fixth,  feventh,  and  ei^^Ub 
intercoAy  neih^. '  It  is  feen'  lymg  under  the  pfeura^ 
f^i/C  and  paiHng  obliquely  over  the  bodies  of  Ae  iumbar 
vertebrae,  from  the  fcventh  to  the  tenth.  It  then  pafles 
betwixt  &e  crura  of  the  diaphragm,  enters  the  abdo^ 
men,  and  forms  the  great  femilunar  ganglion. 
'  One  or  more  branches  aire  feht  forward  from  the 

fympathetic,  commonly  from  the  ganglions,  oppofite  to 
,the  interftice  betwixt  the  ninth  and  tenth,  or ^  tenth  and 
eleventh  ribs.  Thefe  alfo  pafs  the  diaphragm,  and 
unite  with  the  femilunar  ganglion.  There  is,  how* 
ever,  a  confiderable  variety  to  be  obferved  both  in  the 
origines  qf  the  fplanchnic  nerve,  and  in  the  nuuiber  of 
thefe  fubfidiary  branches.  A  larger  branch ,  going  off 
betwixt  the  tenth  and  eleventh  ribs,  is  fo  copunoim 
that  it  has  the  name  of  splanciinicus  minor,  or^ 

ACCfTSSORIUS. 
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AccEisoRius.  This  nerve  as  frequently  terminates  in 
Ae  reoal  plexus,  as  in  the  femilunar  ganglion ;  or 
ibmedmes  it  fends  branches  to  both. 


C-ffiLIAC  GANGLION  AND  PLEXUS. 

The  ganglion  which  is  called  the  femilunar  gang- 
Iknii  has  no  regular  fhape — ^and  leaft  of  all  when  it  is 
fiilly  difleAed.  It  is  formed  by  the  fplanchnic  nerve, 
and  by  branches  which  come  from  the  lumbar  nerves. 
It  Ges  by  the  fide  of  the  cseliac  artery,  and  confifts  of 
many  lefler  ganglions,  (fometimes  to  the  number  of 
deven  or  twelve,)  matted  together  into  a  glandular-like 
Ibape. 

The  femilunar  ganglions  of  tlie  fplanchnic  nerves 

lying  on  each  fide  of  the  root  of  the  ca^liac  artery, 

their  conne^on  with  each  other  is  frequent  and  in* 

TCate;  fo  that  they  throw  a  mefli  of  nerves  round 

^  root  and  branches  of  this  artery,  which  is  the  great 

fource  of  veffels  to  the  ftomach,  liver,  and  fpleen. — 

T^ids  plexus,  formed  by  the  femilunar  ganglions  round 

«^  cseliac  artery,  is  the  folar  or  cacliac  plexus. 

CiELIAC  PLEXUS.. 

1'he  cacliac  plexus  is  the  great  fource  of  nerves  to 
^  higher  vifcera  of  the  abdomen.  The  fplanchnic 
^i^x^es  are  the  great,  but  not  the  only  nerves  which 
fo^Tn  this  plexus.  The  par  vagum  fends  branches 
^^Wn  from  the  ftomach  which  join  it ;  and  even  the 
phrenic  nerve,  which  is  thq  nerve  of  the  diaphragm, 
I'^'^ds  down  twigs  to  (mite  to  the  branches  of  the 
^lanchnic  and  par  vagum.     We  fhall  find  alfo  fmall 

N  2    •  nerves 
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nerves  which  come  from  the  feat  of  the  kidney^  and 
which  ^e  derived  from  the  fuperior  lumbar  aerves.-<«> 
Thefe  pafs  acrofs  the  crura  of  the  dtaphragm^  aqjl  enter 
into  the  caeliac  plexus. — ^In  purfuing  the  nerves  of  the 
vifcera  further,  we  have  it  no  longer  in  our  power  to 
follow  individual  branches,  but  have  rather  to  mark 
the  courie,  and  enumerate  the  various  fources  of  the 
plexus,  and  net-work  of  nerv'es  which  follow  die  gt^t 
veffels. 

From  tlie'caeliac  plexus,  there  pafs  out,  !•  Nervea 
which  accompany  the  phrenic  arteries  upon  the  lower 
fufface  of  the  diaphragm.  2.  Nerves  to  the  Kver :— -and 
of  thefc  there  are  two  plexus,  the  right  and  left  hepatic 
plexus ;  oiip  pafles  along  the  vena  portae,  biliary  du£ts, 
and  right  hepatic  artery,  to  the  right  fide  of  the  liveTj 
the  gall  bladder   and   duds;    this  of  coiirfe  is  the 

RIGHT  HiPATIC   PM-^US  :    tile  LEFT  HEPATIC  PLEX'* 

us  paflfes  along  the  left  hepatic  artery ;  and  this  has 
conneftion  with  the  catdiac  nerves,  branches  of  the 
par  vagum.  3.  That  plexus,  which  runs  upon  the 
lefler  curve  of  the  ftomach,  while  it  is  formed  in  a 
great  meafure  by  the  par  vagum,  has  alfo  connexion, 
with  the  folar  or  creliac  plexus.  4.  The  plexus  of 
nerves  which  pafs  to  the  lower  orifice  of  the  ftomach 
and  duodenum  is  chiefly  a  divifion  of  the  right  he- 
patic plexus.  Thefe  nerves,  to  the  Uver,  ftomach,  and 
duodenum,  are  attached  to  the  branches  of  the  celiac 
arter}'.  Along  the  great  fplenic  arter)-,  which  is  alfo 
derived  from  the  ca^liac  arter)',  there  paffes  out  a  plexus 
of  nerves  to  the  fpleen.  From  this  fplenic  plexus 
there  jmfs  nerves  to  the  great  omentum ;  and  they 
even  unite  \\  ith  thofc  pafling  out  upon  the  duodenum. 
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and  wliich  attach  themfelves  to  the  right  epyploic  ar« 
tery,  and  take  a  courfe  upon  the  great  curvisuture  of 
die  ftomach. , 

Thus  the  folar  or  casliac  plexus  is  a  great  central 
Ret-\9ork  of  nerves,  which  pafs  out  in  divifions  to  the 
liver,  fpleen,  pancreas,  (lomacb,  duodenum,  and  omen« 
tum« 

SUPERIOR  MESENTERIC   PLEXUS, 

The  place  and  connexions  of  the  fuperior  mefen- 

teric  plexus  is  at  once  known,  when  it  is  confidered 

that  it  is  formed  upon  the  root  of  the  fuperior  mefen- 

Ceric  artery. — ^It  is  formed  by  the  caeliac  plexus  being 

continued  down  upon  the  aorta  fo  as  to  involve  the 

xoot  of  the  mefenteric  artery,  and  by  nerves  coining 

over  the  fide  of  the  vertebras  of  the  loins  from  the 

lumbar  nerves.    This  plexus  fpreads  betwixt  the  la- 

siina  of  the  mefentery,  and  extends  upon  the  branches 

of  the  artery,  and  of  courfe  is  diflributed  to  the  fmall 

inteftines  and  part  of  the  colon.     It  confequently  fup- 

pUes  the  mefenteric  glands,  and  fends  nerves  alfo  to  the 

jancreas,   that  join  thofe  which  it  recdves  from  the 

flJenic  plexus. 

INFERIOR  MESENTERIC  PLEXUS. 

Thb  fame  meih  of  nerves,  being  continued  down 

upon  the  face  of  the  aorta,  furround  the  lower  mefen- 

ttric  artery,  and  follow  its  branches.     This  k  the 

lower  mefenteric  plexus,  or  mefocolic  plexus ;  and  it 

^  formed  in  a  great  meafure  from  the  branches  of  the 

continued  trunk  of  the  fympathetic  nerve.— As  this 

plexus  fpreads  upon  the  branches  of  the  lower  mefen* 

N  3  teric 
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teric  artery^  it  pafles  to  the  left  fide  of  the  mteftinam 
colon  and  reclum — ^while  the  lower  mefenteric  plexus 
is  continued  from  the  upper  one.  On  the.  fide  of  the 
lumbar  vertebrae  it  is  continuous  with  the  renal  and 
ipennatic  plexus  ;  and  towards  tlie  pelvis,  with  the  by* 
pogaftric  plexus. 

Before  confidering  the  other  leflcr  plexus  of  nerves 
in  the  abdomen,  it  is  neceffary  to  follow  the  continued 
trunk  of  the  fympathetic  nerve  which  we  had  defcribed 
as  following  clofely  the  lateral  part  of  the  dorfal  and 
lumbar  vertebrae,  whilft  the  fplanchnic  nerves  pafs  ob- 
liquely over  them  to  the  vifcera  of  the  upper  part  of 
the  belty. 

The    CONTINUED    TRUNK    of    the    SYMPATHETIC 

NERVE,  after  it  has  .given  off  the  fplanchnic  nerve  iir 
the  thorax,  fends  feveraf  fmall  nerves  forward  over  the 
vertebrar  to  the  mediaftinum  and  fheath  of  the  aorta. 
It  then  paflcs  the  diaphragm,  keeping  clofe  to  the  tranf- 
vcrfe  procefs  of  tlic  vcrtcbrsc.  When,  however,  it 
comes  lower  upon  the  lumbar  vertebras,  it  lies  more 
upon  the  fide  of  their  bodies,  and  the  conneftions 
with  the  lumbar  nerves  are  by  fmall  and  numerous 
twigs  which  ftretch  over  the  fide  of  the  vertebra.  In 
tliis  courfe,  it  is  giving  off  upon  the  fore  part  nume- 
rous irregular  twigs  to  the  feveral  plexus.  Where  it 
lies  under  the  veflels  which  pafs  to  the  kidney,  it  fends 
up  fome  branches  to  the  renal  plexus. 

The  renal  plexus,  however,  is  not  entirely  formed 
of  thefe  branches  of  the  continued  fympathetic,  but  is 
rather  a  continuation  from  the  cseliac  and  fuperior  me- 
fenteric plexus ;  while  the  leffer  fplanchnic  nerve,. 
which  was  fent  off  in  the  thorax,  alfo  terminates  ia 

k. 
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fe.     This  plexus  is  thrown  orer  the  Veffek  of  the  kid* 

tney,  and  fontis  feveral  little  ganglions. 

From  the  i-enal  plexus  defcends  the  spermatic 

jpLEXUs.     This  plexus  of  nerves  in  woman  follows  the 

Spermatic  artery  in  its  diftribution  to  the  ovaria  and 

laterUs^ 

In  pafSng  down  upon  the  loins^  the  fynlpathetic 

nerve  forms  five  or  fix  ganglions  with  the  branches 
from  the  lumbar  nerves.  Thefe  are  oblong,  angular, 
ftellatedr->-irregular  in  their  form,  as  in  their  number, 
iituation,  fize,  or  the  twigs  which,'  in  their  union  with 
the  fympathetic,  form  th^m*  Betwixt  thefe  ganglions 
or  connedions  with  the  lumbar  nerves^  the  fympathetic 
ts  not  always  one  nerve,  but  is  fometimes  fplit  into 
feveral  finalkr  nerves,  which  unite  again.  From  the 
lympathetic  nerves  of  either  fide  we  have  to  obferve 
frequent  interchange  of  branches,  which  fometimes 
tittach  themfelves  to  the  lumbaf  nerves,  fometimes 
creep  under  the  aOrta,  of  unite  to  the  plexus  covering 
the  face  of  the  aortJi. — ^There  are  feveral  little  gang- 

'  lions  formed  by  thefe  nerv^  upon  the  face  of  the  lutA* 
bar  vertebrae:  they  have  the  name  of  ganglia  ac- 
teflbria. 

Before  the  fympathetic  nerVe  defcends  into  the  pel- 
vis, it  has  become  extremely  delicate.  In  many  fub- 
j6£b  it  feems  to  terminate  in  the  lafl  lumbar,  or  firft 
facral  nerve  ;  but,  upon  more  minute  diifedioh,  leflfer 
branches  will  be  found  to  defcend  amongft  the  loofe 
cellular  fubftance  of  the  pelvis. — When  regular,  or 
perhaps  we  may  fay  with  truth  when  regularly  and 

.  iuUy  difleded,  the  fympathetic  nerves  of  each  fide  are 
ieen  to  defcend  upon  the  fore  part  of  the  iacrum,  and 

N4  form 
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form  connedions  with  the  facral  nerves  fimikf  tn 
thefe  with  the  dorfal  nerves.— As  they  defcend,  they 
of  courfe  approach,  and  finally  unite  in  an  acute  point 
on  the  oi  coxigis.^-^At  the  points  of  union  of  thefe 
extreme  branches  of  the  fympathetic  nerves  with  the 
branches  of  the  facral  nerves,  fmall  ganglions  are  fbrm^ 
ed ;  and  there  pafs  out  branches  from  them,  which 
cover  the  intermediate  furface  of  the  facrum  with  ail 
extenfive  plexus.  The  ultimate  ganglion,  formed  by 
the  union  of  the  two  fympathetic  nerves,  is  the  coxygeai 
^angliortj  tod  from  it  there  pafs  three  or  four  nerves 
to  the  extremity  of  the  reftum. 

HYI*0OASTRIC  PLEXUS. 

Tills  is  a  plexus  which  lies  oil  the  fide  of  the  pel 
vis,  and  involves  the  hypogaflric  artery.  It  confUls  ol 
the  nerves  pafling  to  the  parts  contained  in  the  pel- 
vis ;  which  do  not^  however,  pafs  in  diftin£l  branches 
but,  like  thofe  of  the  abdomen,  are  formed  into  ml 
nute  interwoven  net-work.  The  hypogaftric  plexu 
takes  no  determinate  origine,  but  is  continuous  with 
Or  formed  by,  the  extreme  branches  of  the  fympathetic 
nerves,  the  extremity  of  the  fpermatic  plexus,  the  fa 
cral  nerves,  (and  particularly  the  third  facral  nerve, 
and  by  the  branches  of  the  acceffory  ganglions  on  th 
facrum. 

OF  THE  PHRENIC  NERVE. 

The  phrenic  or  diaphragmatic  nerve  arifes  fror 
the  ceivical  nerves,  paffes  obliquely  down  the  nee! 
enters  the  thorax,  and  is  diftributed  to  the  diaphragm.- 
This  nerve  has  much  variety  in  its  derivation.  It  come 

chief! 


OF  tHfi  PAHTtCtTLAR  KBllV£»t  1 85 

thiefly  from  the  third  eenrical  lientj  denying  alfo  fom^ 
twigs  froA  the  fourth  and  fecondi  But  fometimes  it 
lakes  201  origine  very  high  in  the  neck^  from  the  par 
Ysgum  c^  nin^  nenre  \  and  even  the  fuperior  cervical 
ganglion  of  the  fympathetic  is  defcribed  by  fome  aft 
fumiihing  a  root.-^oWer  in  the  neck  it  will  be  found 
in  fbme  ful^<eS:s  to  derive  very  fmall  additional  twigt 
from  the  fifth  or  (ixth  cervical  nerves.  Or  lower  gang^ 
lion  of  the  fytnpathetic. 

The  phrenit  nerve^  thus  formed,  defcends  Into  the 
thorax  betwixt  the  fubclavian  artery  and  vein*  In  the 
diefl;  it  proceeds  downward  and  forward,  attached  to 
the  mediaftinuih,  and  before  the  root  of  the  lungs  \ 
It  takes  its  courfe  upon  the  outfide  of  the  pericardium, 
and  from  the  pericardium  llip6  o^  to  the  furface  of  the 
dia^ragm.  From  the  pofition  of  the  heart,  the  left 
ph)ienic  nerve  difiers  a  little  in  its  courfe  from  the  right ; 
and  it  paffes  over  the  pericardium,  covering  the  apex 
of  .the  hearts    The  phrenic  nerve  of  the  right  fide, 

*  Ludwig.  Martin,  in  the  EcGnburgk  EflayB,  snd  otherSf  explain 
die  a£tion  of  the  diaplnragm  upon  the  fuppofition  of  the  mecha- 
nical prefTure  of  the  lungs  upon  the  phrenic  nerve.  It  is  a  piece  of 
decline  inconfiftent  with  knowledge  of  the  general  lawa  of  the 
HDconomy.  It  is  repughatit  to  co<nparative  anatomy,  and  it  is 
crident  that  the  foft  and  daflic  diftentaon  of  the  lungs  could  not 
Con^prefs  the  finn  nerve.  Moreover,  the  lungs  when^diflended  do 
not  prefs  upon  the  mcdiaftinumV  for  it  is  the  dilation  of  the  thoiax 
Vrhich  caufes  the  lungs  to  inhale  the  atmofpheric  air.  See  Ifrt/herg 
A  N^rvo  Pbrenito.  Sandift.  Thet  voL  ii.  p.  «6o.  It  is  betwiit 
Vie  heart  und  mufcles  of  rcfpiiation  that  the  ftria  rdation  and  fym- 
-pathy  exiils*  When  in  turning  the  child  in  utero,  and  when  the 
«ord  has  been  prefled,  I  liave  felt  the  ilrong  convulilve  ftuhet  of  the 
ttiukles  of  refpiration  endeavouring,  by  the  play  of  the  lungs,  to 
compenfate  for  the  lofs  of  the  placenta. 

befides 
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beiides  fupplying  the  diaphragm,  lends  down  through 
the  diaphragm  (to  the  right  fide  of  the  vena  cava)  the 
ramus  anaftamoticus.  This  communicates  with  the 
femilunar  ganglion  of  the  fympathetic,  or  with  the  di« 
vifion  of  the  folar  or  casliac  plexus  •  which  pafles  along 
the  phrenic  arteries.  From  the  phrenic  artery  of  tho 
left  fide,  there  pafs  down  with  the  odbphagus  finall 
nerves  which,  appearing  in  the  abdomen,  unite  with  tho 
cseliac  ganglion,  or  fome  of  its  diviiions ;  and  both 
phrenic  nerves  will  be  found  by  fome  minute  branches 
to  unite  to  the  par  vagum. 

Thefe,'  however,  are  but  minute  branches^  The- 
great  deftination  of  the  phrenic  nerve  is  to  the  dia« 
phragm.  The  branches  ftrike  out  from  the  diaphragm 
like  roots  from  a  centre ;  they  pafs  fome  way  cmly  co« 
vered  by  the  pleura,  and  then  pierce  into  the  fubflancd 
of  the  mufcle.  There  are  innumerable  experiments 
upon  living  animals,  w  hich  (hew  the  connexion  of  this 
nerve  with  the  action  of  the  diaphragm.  When  the 
nerve  is  ftimulated,  the  diaphragm  is  excited  to  con- 
traftion ;  when  cut,  prefled,  of  tied,  it  becomes  re- 
laxed and  inadtive,  and  there  is  difficulty  of  refpiration ; 
when  the  fpinal  marrow  is  injured  low  in  the  vertebrae 
of  the  neck,  or  in  the  vertebrae  of  the  back,  the  ex- 
ternal mufcles  of  refpiration  ceafe  to  aft,  but  the  dia* 
phragm  ftill  continues  its  fundion ;  and  in  this  cafe,  as 
obferved  by  Mr.  Hunter,  the  patient  lives  for  fome 
days,  breathing  by  the  diaphragm*  If  the  phrenic 
nerves  be  divided  in  a  living  animal,  the  diaphragm 
ceafes  to  aft,  and  the  abdominal  mufcles  lofe  their  opi- 
ponent  mufcles,  and  remain  as  in  expiration ;  but  fUH 
the  refpiration  is  continued  by  the  motion  of  the  ribs* 

If, 
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If  after  this  the  fpine  be  divided^  the  motion  of  the  | 
lungs  ce^es  entirely,  aitd  the  animal  dies  fuddenly.— ^ 
The  injury  of  the  fpinal  marrow  abore  the  origine  of 
the  phrenic  nepres,  is  of  courfe  fuddenly  fatal,  becaufe 
it  deftroys  at  once  the  fuhdion  of  the  diaphragm,  and 
mufcles  moving  the  chefl.  From  the  conneftion  of 
the  phrenic  nerve  vdth  the  par  vagum,  we  may  ex- 
plain' the  fympathy  betwixt  the  trachea  and  the  dia- 
phragm, how  the  irritation  of  the .  trachea  occafions 
coughing  and  the  convulfive  a£Hon  of  the  diaphragm  i 
in  the  fame  manner  in  the  affe£lion  of  the  ftomach, 
(ingultus,  from  the  fudden  action  of  the  diaphragm 
and  abdominal  mufcles,  (which  ufually  alternate  in 
their  a&ion,)  may  be  explained.  Again,  a  connection 
of  nerves  might  be  followed  from  the  origines  of  the 
phrenic  to  the  fympathetic  nerve,  and  branches  of  the 
fifth  pair  to  the  nofe ;  which  accounts  for  that  fympathy 
of  a&ion  which  occafions  fneezing  from .  irritation  of 
the  membrane  of  the  nofe* 

KERVES  OF  THE  ARM  }    AXILLARY,   OR  BRACHIAL 

PLEXUS. 

The  nerves  which  proceed  from  the  fpine^  and  go 
Xo  fupply  the  arm,  are  formed  into  an  intricate  plexus 
|)efore  they  divide  into   the   feveral   nerves  of  the 


This  brachial,  or  axillary  plexus,  is  formed  of  five 
of  the  i^mal  nerves  ;  viz.  the~fifrh,  fixth,  feventh,  and 
eighth  cervical  nerves*,   and  the  firfl  dorfal  nerve. 

^  This  is  of  courfe  counting  the  fuboccipital  as  the  firft  cervical 

The 
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Thehigheft  of  thefe  nerves  proceed  firom  betwixt  thd 
fourth  and  fifth  cenrical  vertebrae }  the  laft  from  be* 
twkt  the  firO:  and  fecond  dorfal  vertebras^  They  pofi 
ou€  betwixt  the  middle  md  ahterior  divifion  of  the  fc^ 
leni }  afid  even  while  covered  by  thde  nnifclef,  and  be^ 
fore  they  have  proceeded  far  from  their  fimnnina,  die 
laft  nerve  of  the  neck  and  firft  of  the  back  unite  ^^^ 
The  pl^ciis  is  continned  from  above  the  clavicle  to  the 
edge  of  fte  tendon  of  the  lattffimus  dorfi.  It  aifews 
of  no  natural  divifton«  The  axillary  nerve  pafles  far 
fbme  way  clofe  under  it,  and  then  perforates  betwixt 
die  divifions  which  form  the  radial  nerve. 

From  the  axilhry  plexus  proceed  thefe  nerves : 

1  •  The  thoracic  nerves. 

!2.  The  fupra  and  infra  fcapular  nerves. 

3.  The  circumflex,  or  articular  nerve. 

4.  The  perforans  caflerii,  or  external  cutaneous 

nerve. 

5.  The  radial  nerve. 

6.  The  ulnar  nerve. 

7.  The  mufcular  fpiral  ner\'e. 

8.  The  internal  cutaneous  nerves. 

I.  The  THORACIC  NERVES.  Although  the  nerves 
which  fupply  the  mufcles  of  the  cheft  are  derived  from 
the  intercoftal  nerves,  as  we  have  feen,  yet  there  alfo 

*  Before  the  nerves  which  fonn  the  plexus  intermix  their  filaments, 
or  arc  connedcd  together,  they  fend  off  fmall  branches  to  the  fcaleric 
mufcles,  to  the  mufcles  of  the  fpine,  and  to  the  levator  fcapulae. — 
The  branches  which  they  give  to  the  fympathctic  ncnrc,  we  have 
already  noticed. 

pafs 
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{KI&  off  branches  from  the  axillary  plexus  to  Uie  great 
ynd  little  pedoral  mufcles»  to  the  latiflimus  dorfi,  to 
the  fldn  and  mamma.  Thefe  thoracic  branches  pro- 
ceed bom  the  upper  divinon  of  the  plexus^  or  that 
irfiicfa  gives  out  die  external  cutaneous^  and  one  of  the 
roots  of  the  radial  nerve. 

a.  The  supRASCAputAti  nerve  comes  c^  froci 
die  tqoper  edge  of  the  plexus,  and  is  the  bi^ed  of  the 
blanches.  It  runs  towards  the  root  of  the  coraccSd 
prooefit  it  pafles  through  dbe  notch  of  the  fcapula^  and 
goes  to  fupply  the  fupra  and  infra  Ipinatus  mufcles^  the 
teres  minor,  and  the  fubfcapularis. 

The  SUBSCAPULAR  NERVES  come  out  from  the 
pofterior  part  of  the  plexus  along  with  the  articular 
nerve,  lliey  are  attached  to  the  fuhfcapular  mufdet 
they  turn  round  the  flefliy  edge  of  the  mufde,  and  in- 
iinuate  their  branches  betwixt  the  tendon  of  the  latif- 
iimus  dorfi  and  the  teres  major. 

3*  The  CIRCUMFLEX,  or  articular  nervje,  or 
AXILLARIS,  lies  very  deep.  It  comes  from  the  back  part 
«f  the  plexus,  pafles  bdind  the  neck  of  the  humertis, 
said  above  the  tendon  of  the  latiflimus  dorii,  and  teres 
mnajor.  One  of  its  branches  we  trace  into  the  teres 
major,  while  another  pafles  round  the  bone,  and  is  dif* 
tributed  to  the  under  fur&ce  of  the  deltoid  mufde,  the 
Joint,  and  the  cellular  membrane. 

4.   PSRFORANS    CA88ERJI,   Or  the   EXTERNAL   CU« 

TANEOU8  NERVE,  lliis  nerve  pafles  through  the  co* 
raco»brachialis  mufcle  before  the  os  humeri,  to  gain 
the  outfide  of  the  arm.  From  its  perforating  this 
mufcle,  and  being  defcribed  by  Caflerius,  it  is  called 
the  nervus  perforans  Caflerii.     Before  pafling  through 

4  the 
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the  coraco-brachialis  mufcle,.  it  fends  down  a  branch 
of  communication  with  the  radial  nerve ;  and  in  many 
fubjeds  it  will  be  found  to  be  like  a  branch  from  one 
of  the  origines  of  the  radial  nerve.  Where  the  nervus 
perforans  lies  betwixt  the  brachieus  intemus  mufcl^  and 
biceps,  (and,  of  courfe,  after  it  has  perforated  the  co* 
raco-brachialis  mufclc),  a  branch  or  two  are  fent  up 
to  the  heads  of  the  biceps  mufcle;  another  branch 
turns  inward  to  the  belly  of  that  mufcle ;  and,  finally, 
twigs  pafs  inward  to  the  cellular  membrane,  which  in- 
voives  the  brachial  artery. 

The  continued  nerve  paffes  obliquely  acrofs  the  arm, 
and  under  the  biceps.  When  approaching  the  outfide 
of  the  arm,  it  divides  into  three  fmall  branches ;  one  to 
the  integuments  which  are  upon  the  fupinator  iongus, 
another  to  the  integuments  on  the  infide  of  the  fore* 
arm,  and  a  third,  which  continues  its  courfe  along  the 
edge  of  the  fupinator  longus  to  the  wrift.  Of  this  pro- 
longed branch  of  the  perforans  Gaflerii,  a  minute  twig 
is  loft  on  the  ligament  of  the  wrift,  another  paffes  to 
the  ball  of  the  thumb,  and  a  third  goes  round  to  the 
integuments  of  the  back  of  the  thumb. 

5.  The  RADIAL  NERVE.  This  nerve  is  formed  by 
thofe  divifions  of  the  plexus  which  furround  the  bra- 
chial artery,  and  fometimes  by  a  divifion  of  the  per- 
forans  Cafferii.  It  takes  its  courfe  by  the  (ide  of  the 
brachial  artery,  and  gives  off  no  branches  until  it  has 
funk  under  the  apponeurotic  expanfion  of  the  biceps 
mufcle. 

When  the  radial  nerve  has  come  to  the  bend  of  the 
arm,  it  gives  off  three  branches.  The  firft  belongs  to 
the  pronator  teres,  flexor  radialis,  and  palmaris  longus, 

and 
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'and  flexor  digitonim ;  a  fecond  pafles  to  the  pronator 
teres ;  and  a  third  to  the  deep  mnfcles  of  the  fore-arm, 
and  to  the  flexors  of  the  thumb  particularly,  and  alfo . 
to  the  pronator  quadratus  mufcle.    The  fadial  nerve, '' 
continuing  its  courfe  down  the  fore-arm  betwixt  the 
flexor  fublimis   and  profundus  digitonim,   fends  off* 
other  branches  to  thofe  mufcles.     Before  pafling  under 
the  ligament  of  the  wrift,  it  gives  out  a  branch  which- 
emerges  from  the  tendons,  and  paifes  to  the  ihtegu* 
ments,  fliort  flexor,  and  abdudor  mufcles  of  the 
thumb* 

The'  trunk  of  the  radial  nerve  pafles  with  the  ten- 
dons of  the  flexor  mufcles  of  the  fingers  under  the  li- 
gament of  the  wrift.     In  the  palm  of  the  hand  it  di- ' 
vides  into  five  branches ;— -the  firft  pafles  to  the  abduc- 
tor and  flexor  pollicis  brevis ;  a  fecond  goes  to  the  ad- 
dudor  policis,  and  fide  of  the  thumb  next  the  fore- 
finger ;  the  third  pafles  to  the  fore-finger,  and  to  the 
Jumbricalis  mufcle ;  the  fourth  to  the  fide  of  the  fore 
and  middle  fingers ;  and  the  fifth  to  the  fides  of  the 
middle  and  little  finger.     All  thefe  nerves,  while  in  the 
p^Uin  of  the  hand,  fend  off  branches  to  the  lumbricales 
naufdes. 

6.  The  ULNAR  NERVE  comes  off'  from  the  lower 
of  the  plexus  in  union  with  the  internal  cutaneous 
It  defcends  upon  the  infide  of  the  arm,  and  is 
down. by  the  fafcia,  and  then  pafles  behind  the  in- 
condyle  of  the  humerus.  While  above  the  bend 
^*  t:he  arm,  it  gives  off*  a  fuperficial  branch  to  the  in- 
^^S\iments  on  the  infide  of  the  arm,  and  the  ulnar  fide 
^*   the  fore-arm  j  at  the  fame  time  it  fends  a  mufcular 

I  branch 
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teiia  DTofiiiuift  infiriac  TmiiiftdiitfJT  abuvft  ibc  <lhnw  ' 
jpitt,  drigs  ase  ftni  o^^  fipme  ^  F^bkli  fnvnnOTaig. 
the  lanuu  fljutflasiotiatt  vunot-t^  tHf  l>nf!!<B?l  stclmL> 
Afiw Ti^lCtiflr  th^  condYift  of  tbc  hnaienis^  it  iuiS^M- 

Ai»  IU»nr  4li|Ti»firtiiip  pyofilillhtf ,      It'tlmiklkl  ^daflDMk 

bc(pnit  the  fle«or  ^IM»  «n4  fl<9Mr  fllgitiwwiiffflAF 

vw;  it  ia  hffe  (scstqe^  iifth  ^  vbiaz  /M)pr|^;«mi» 

^BlfCB^  'IP'V  ^^'^  it  to  t^  wiift.  |n  :^  n^BJtit 
aloc^  die  Jbre-arm,  the  ulnar  nerve  gives  braaQ^^ 
i3^  ^e«pr  ^tcmim  filbfiiniB.  Ofim  il  ^ca#-A  bgn^ 
qfconwfuniMiratjqm  tp  ilie  «#tl  Mipre^  9^  iff^Rp  liEint 

%ifli^e» .«f tl)« ido^ri^cMcjr.  .  :^^-   .<,'/ 

on  tw^  ^e  prot^djian  of  the  t^Qn  of  the  flcq^or  idi^ 
nartH  and  tbe^  under  die  nfCttUr  Ggament  into  ^ 
palaa  cif  the  haful ;  wjbile  the  bmi<ji  takes  a  turn  Ob 
der  tibfi  flexor  uln^ri^  and  over  ihe  edge  of  the  flejDor 
digitorom  prafiundus.  It  j>affi»  then  over  the  Josrer 
end  of  the  ufaia  to  the  back  of  the  band.  On  the  baciv 
of  the  h^  it  is  found  br^idhing  over  the  expanded 
tendons  and^wder  the  vesns»  and  is  finally  diftiibutnt 
to  the  back,  of  the  little  and  ring  fingers,  lliis  is  the 
ramus  pojiicus. 

The  continued  uhar  nerve  pa£fes  under  the  palmaris 
brevis  mufcTe  and  palmar  apponeurofis,  and  above  the 
flexor  brevis  ^  addu^r  mimim  digid.  Hereitdi** 
Tides  into  two,  (the  fubUmis  and  profundus  of  Camper,) 

^  and 
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tUid  thefe  again  into  four  principal  branches — ^to  the 
integuments  on  the  ulnar  edge  of  the  hand,  and  ad- 
dudor  minimi  digiti — to  the  outer  edge  of  the  little 
finger^— -to  the  fide  of  the  little  and  ring  fingers, 
and  a  branch  which  communicates  ^th  the  radial 
nerve. 

Albinus,  Monro  and  Camper  differ  in  regard  to  the 
diftribution  of  nerves  to  the  lumbricales  mufcles,  which 
<Mily  proves  that  the  twigs  pafiing  to  thofe  little  muf- 
dc8  are  irregular.  They  come  chiefly  from  the  deep 
branch  of  the  ulnar  nerve,  whilfl:  others  are  from  the 
radial  nerve. 

7*  The  MUSCULAR  spiral  nerve.     We  find  the 

cgetenial  cutaneous  nerve,  or  perfc»*ans  caiTerii,  pafling 

before  the  arm-bone.    The  mufcular  fpiral  nerve  paflbs 

bdiind  the  bone^  and  takes  a  fpiral  turn  under  it  to 

get  to  the  outfide  of  the  arm.     It  perforates  the  fiefh 

of  the  arm  betwixt  the  middle  and  the  fhort  head  of 

the  triceps  mufcle.     Before  it  perforates  the  triceps 

mufde,  the  mufcular  fpiral  fends  off"  branches  which 

pafs  over  the  tendon  of  the  latiflimus  dorfi ;  and  be« 

fore  it  enters  the  triceps  mufcle,  it  may  be  oBferved  to 

divide  into  feveral  branches.     Three  of  thefe  may  be 

mentioned :  a  branch  to  the  middle  head,  and  one  to 

the  ihort  head  of  the  triceps  mufcle,  and  a  third  and 

larger  nerve  which  pierces  betwixt  the  mufcles,  along 

with  the  tnmk  of  the  nerve. 

This  laft  nerve  does  not  follow  the  trunk  of  the 

nerve  in  its  courfe,  but  perforating  the  triceps  more 

dire£Uy  acrofs,  it  comes  out  behind  the  fupinator 

longus,  where  it  takes  its  origin  firom  the  os  humeri. 

V0L.III.  O  This 
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TIlis  is  a  cutaneous  branch,  and  might  be  confidered 
as  the  external  cutaneous  nerve  with  as  much  propriety 
as  the  perforans  caflferii.  Often  we  (hall  find  fome 
lefTer  branches  of  the  mufcutar  fpiral  nerve  piercing 
the  fibres  of  the  triceps  nrufcle,  and  terminating  in  the 
Ikin. 

The  great  cutaneous  divifion  of  the  nerve,  after 
piercing  the  triceps  mufcle,  takes  its  courfe  along  the 
integuments  covering  the  fupinator  longus  mufcle; 
aild  here  it  fends  a  branch  in  upon  the  bend  of  the 
arm,  and  on  the  edge  of  the  triceps  mufcle.  It  then 
defcends  upon  the  outfide  of  the  fore-arm,  and  divides 
into  three  principal  branches,  and  then  again  into  in- 
numerable cutaneous  twigs,  and  is  continued  down  over 
the  back  of  the  thumb  and  hand. 

But  the  great  divifion  of  the  mufcular-fpira)  nerve 
comes  out  betwixt  the  head  of  the  fupinator  longus 
mufcle  and  the  bone,  and  is  deep  feated.  This  branch 
then  lies  betwixt  the  fupinator  longus,  and  bracbaeus 
intenius  ;  and  here  it  gives  off  feveral  fmall  twigs  to 
the  mufcles.  Continuing  its  courfe  by  the  fide  of  the 
fupinator  longus  and  ilexor  radiab's,  it  divides  into  a 
deep  and  fuperficial  branch.  The  fuperficial  branch 
paffcs  down  on  the  iide  of  the  tendon  of  the  fupinator 
longus,  and  near  the  wrilt  it  becomes  quite  fuperficial, 
and  is  dillributed  to  the  integuments  of  the  back  of  the 
hand. 

8.  ITie  INTERNAL  cutakj::ous  NERvts.  Ofthofc 
we  may  defcribe  three : — 

I.  ITie  grait  intcnml  cutamom  nerve.  This  nerve 
is  derived  from  th#  ulnaris  at  its  root,  or  ccraes  o9 

from 
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IfOm  the  plexus  along  with  it,  paiTes  down  the  irm^ 
giving  off  no  confiderable  branches,  accompanies  the 
^baiilic  vdn  and  twifts  its  branches  over  it,  divides  into 
ibur  branches  upon  the  Mcia  of  the  fore-arm^  and  run* 
ning  betwixt  the  Mcia  and  veins  of  the  fore-arm,  it  is 
£nally  diftributed  to  the  cellular  membrane  and  inte* 
^uments,  while  one  of  its  branches  reach^  to  the  liga* 
inents  of  the  wrift. 

a.  The  cutaneous  nerve  of  Wrijberg  comes  fometimes 
£nom  the  axillary  plexus,  as  a  diftinS;  nerve;  fome- 
times it  is  a  branch  of  the  great  internal  cutaneoua 
nenre;  fometimes  it  is  derived,  or  a  nerve  which 
takes  its  place  is  derived  from  the  intercoftal  nerves. 
This  nerve  of  Wrifberg  is  diftributed  to  the  integu* 
ments  of  the  arm,  and  terminates  near  the  internal 
condyle. 

3.  The  upper  and  internal  cutaneous  nerve  comes 
from  the  firft  intercoftal  nerve,  or  from  the  fecond, 
and  pafles  out  betwixt  the  firft  and  fecond  ribs«  It  fujK* 
plies  the  integuments  of  the  arm,  and  the  glands  and 
&t  of  the  axilla  *. 

There  are  befldeS'  feveral  nerves  derived  from  the 
intercoftal  nerves,  which  crofs  the  axilla,  and  fwpply 
the  arm-pit  and  fide. 

NERVES  OF  THE  THIgH,  l^EO^  AND  FOOT* 

Ik  tracing  the.  nerves  of  the  lower  extremity,  we 
find  no  difficulty  in  the  arrangement  at  leaft^  for  they 
&dl  into  a  very  fhnple  and  natural  order.  They  are 
all  derived  from  ihe  lumbar  and  facral  nerves.    The 

•  See  9^m  of  Diffcaions,  toI.  ii.  plate  u  g. 

O  2  great 
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great  nerves  are  three  in  numben  One  paiE^  out  uxi<; 
der  Faupart's  Ugament  to  the  extenfor  miifclest  c^  tbe 
leg,  viz.  thofe  which  lie  on  the  fore-part  of  the  thigh« 
This  of  conrfc  is  called  the  anterior  crural  nerve.  The 
fecond  nerve  is  the  obturator  nerve,  fo  called  becaufe 
U  pafles  out  from  the  pelvis  by  the  thyroid  hole.  This 
nerve  lies  amongft  the  deep  mufcles  of  the  thigh,  and 
diftributes  its  branches  chiefly  to  the  addudor  mufdeSa 
The  third  nerve  is  the  greateft  nerve  of  the  .body,  viz. 
the  ifchiatic  nerve.  It  pafies  out  from  the  back  part 
of  the  pelvis,  through  the  iacra-iciatic  notch,  and  takea 
its  courfe  down  the  back  of  the  thijgh  into  the  ham. 
In  this  courfe  it  fuppUes  the:  muicles  lying  on  the  back 
of  the  thigh,  but  its  chief  deflination  is  to  the  1^  and 
foot. 
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It  will  be  found  confiderably  to  talte  from  the  in- 
tricacy of  the  minute  anatomy  of  the  nerves  of  the 
lower  extremity,  to  difpofe  firft  of  thefe  nerves  which 
lie  under  the  integuments  of  the  thigh. 

Thefe  cutaneous  nerves  of  the  thigh  come  from  the 
lumbar  nerves,  or  more  immediately  from  the  anterior 
crural  nerve.  They  pierce  the  tendon  of  the  oblique 
mufcle  of  the  abdomen,  or  pafs  under  Paupart's  liga- 
ment, and  are  diflributed  to  the  groin,  fcrotum,  and 
betwixt  the  fafcia  and  integuments  of  the  fore-part  of 
tjie  thigh.  There  may  be  defcribed  five  cutaneous 
nerves  on  the  fore-part  of  the  thigh,  viz.  the  external 
aitajieoiis^  the  middle  cutaneous^  the  a?itericr  cutaneous^ 

« 

the  internal  cutaneous^  and  thofe  of  the  groin  and  fcro- 
tum* 

The 


OF  THE  PARTICULAi^  NERVES.  I97 

The      EXTERNAL      CUTANEOUS     NERVE      IS      that 

which  comes  out  from  the  belly   near  the  fuperior 

i^ous  procefs  of  the  ilium.     It  divides  almoft  imme« 

diately  into  two  great  branches,  and  in  the  front  view 

of  the  thigh  the  anterior  branch  alone  is  to  be  feen* 

It  takes  a  courfe  above  the  fafda  in  the  dire^on  of 

the  line  Which  divides  the  vaftus  extemus  from  the 

Fe£i;us  femoris,  and  terminates  near  the  knee,  while  the 

pofterior  branch  paffes  over  the  tenfor  vaginae  femoris, 

and  down  upon  the  outfide  and  back  of  the  thigh.   It 

is  derived  from  the  third  lumbar  nerve. 

The  MIDDLE  CUTANEOUS  NERVE  rifcs  from  amongft 
^Iie  integuments  of  the  groin,  and  emerges  from  imder 
^he  fafcia  near  the  upper  edge  of  the  fartorius  mufde* 
Xt  pafTes  down  upon  the  re£his  mufclc,  and  is  diftri- 
iDuted  to  the  integuments  in  three  or  four  diviiions. 

The  ANTERIOR    CUTANEOUS    NERVE  COIIieS  OUt  tO 

^^he  integuments  very  high  up,  and  in  the .  middle  of 
'^e  groin  betwixt  the  pubes  and  tuberofity  of  the  os  ilii. 
It  paffes  down  the  thigh  along  the  furfaces  of  the  iar« 
^orius  and  vaftus  fntemus  mufcles.  This,  b'ke  all  the 
^ther  cutaneous  nerves,  runs  along  above  the  fafcia^ 
^nd  on  the  lower  furface  of  the  (kin. 

The  INTERNAL  CUTANEOUS  NERVE  is  the  Icaft  re- 
jTuIar.  It  does  not  pierce  the  fafcia  in  one  trunk,  but 
fends  three,  four,  or  five  branches  through  the  fafda^ 
virhich  are  diflributed  to  the  integuments  on  the  infide 
of  the  thigh.  Some  of  thefe,  after  running  a  confider* 
able  ^ay  under  the  fafcia,  emerge  and  encircle  the  in- 
fide  of  the  knee. 

Befides  thefe  more  remarkable  cutaneous  nerves, 
there  come  dowa  fmall  nerves  to  the  groin  and  fcro* 

O  3  tum. 
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turn.  The  firft  lumbar  nerve  fends  do'wn  the  external 
fpermatic  nerve.  This  joining  the  fpermatic  plexus, 
helps  to  fupply  the  cord  and  tefticle ;  and  in  women 
the  fame  nerve  ^ocs  to  the  womb  within  the  pelvis, 
and  following  the  round  ligament,  terminates  on  the 
hi  of  the  pubes  and  groin.  A  branch  from  the  fecond 
lumbar  nerve  pafles  alfo  to  the  glands  and  fat  of  the 
groin,  the  pubes,  and  cremafler  mufcle.  This  branch 
is  remarkable  for  the  circuitous  courfe  it  takes  round 
the  ilium  and  infide  of  the  ligament  of  the  thigh. 

ANTERIOR  CRURAL  NERVE  *. 

This  nerve  arifcs  from  the  union  of  -the  fecond, 
thkd,  and  fourth  of  the  lumbar  nerves,  or  the  fecond 
and  third  lumbar  nerves  uniting  Into  one  trunk,  arc 
afteriwards  joined  by  a  divifion  of  the  fourth  t,  or  the 
anterior  crural,  is  formed  by  the  anterior  branch  of  the 
third  and  the  firft  branch  of  the  fecond  lumbar  nerve  {, 
or  by  the  four  firft  lumbar  nerves ;  and  the  anterior 
crural  nerve,  at  its  origin,  lies  under  the  pfoas  mag* 
nus,  and,  as  it  defcends,  it  holds  its  courfe  between  the 
pfoas  magnus  and  iliacus  intemus.  It  then  defcends 
towards  the  thigh,  and  paffes  out  under  Paupart's  liga- 
ment ;  and  in  its  courfe  along  the  brim  of  the  pelvis, 
it  is  for  fome  way  covered  by  the  external  iliac  artery. 
Here,  while  within  the  pelvis,  it  gives  off  feveral  fmall 
nerves,  which  pafs  into  the  iliacus  intemus,  and  under 
the  pfoas  magnus  mufcles.  Thefe  form  a  kind  of  fmall 
plexus* 

*  Crural  nervet  truncus  lumhorvm^  fimoral'ts  magnus. 
•^  Fifchcr— Walter,  %  Sabaticr  nqd 'H^llcff    . 

As 
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As  the  anterior  crural  nerve  pafles  under  Paupart's 
ligament,  it  fplits  into  its  numerous  branches  which 
fiipply  the  mufcles  and  integuments  on  the  fore  part 
of  the  thigh.  From  the  fore  part  of  the  nerve  there 
is  lent  out  a  mufculo-cutaneous  branch,  which,  wh^e 
ic  defcends  and  fupplies  feveral  of  the  mufcles  of  the 
tliigh)  gives  out  the  middle  cutaneous  nerve.  The 
SAterior  cutaneous  nerve  is  fent  off  lower  down,  but 
almoft  immediately  after  it  has  paffed  under  Paupart's 
ligament.  The  internal  cutaneous  nerve  is  ient  off  from 
Some  of  thofe  branches  which  run  under  the  internal 
funicular  artery. 

The  laft  of  the  cutaneous  branches  of  the  anterior 
^miral  nerve,  and  the  moll  important,  is  the  nervus 
SAPHENUs,  or  cuTANEUs  LONGUs.  This  is  the  chief 
^:utaneous  nerve  of  the  leg ;  but  it  is  to  be  diflinguifhed 
SIS  a  particular  nerve,  fo  high  as  under  the  extenial 
articular'or  circumflex  artery,  being  a  divifion  of  what 
M&  called  the  nervus  longus.  This  nerve  is  fome- 
times  joined  by  a  branch  of  the  obturator  nerve ;  and 
^e  mufcular  branches  which  it  gives  off,  pafs  into  the 
^vafhis  intemus. 

When  we  are  differing  in  the  courfe  of  the  femoral 
artery,  we  have  to  obferve  two  nerves  running  parallel 
to,  and  connefted  with  the  fheath  of  the  artery.  That 
which  is  on  the  infide  is  the  largefl,  the  courfe  of  which 
we  (hall  profecute.  It  follows  the  artery  through  the 
t^don  of  the  triceps  mufde,  but  it  does  not  defcend 
into  the  ham  with  the  popliteal  artery.  It  comes  out 
again  through  the  tendon  with  the  perforating  branches 
of  the  popliteal  artery,  or  with  the  upper  and  internal 
articular  artq^f.    it  then  becomes  a  fuperfici^l  nerve, 

O  4  *  and 


aOO  OF  THE  PARTICULAR  NERVES. 

« 

and  defcends  upon  the  infide  of  the  leg  with  the  fa- 
phena  vein,  to  the  inner  ancle  and  foot. 

Thofe  two  nerves,  which  are  fo  clofely  conneded 
with  the  femoral  artery  in  the  middle  of  the  thigh,  are 
vgy  often  taken  up  with  the  extremity  of  the  artery  in 
amputation.  This  occafions  twitching  in  the  flump  and 
a/etid  difcharge. 

Where  the  continued  nerve  defcends  upon  the  infide 
of  the  leg,  it  fends  out  many  twigs  to  the  integuments,^ 
and  is  entangled  with  the  faphena  veiii.  Here  it  ha& 
been  pricked  in  bleeding  in  the  ancle.— -Sabatier  gives 
us  an  inftance  of  this.  The  patient  had  been  previ- 
oufly  fubjed  to  nervous  afie^ons.  She  felt  in  the  in* 
flant  of  the  operation  an  acute  pain,  which  was  fuc« 
ceeded  by  convulfive  motions,  firft  of  the  limb  and 
then  of  the  whole  body.  Thefe  attacks  returned  from 
time  to  time,  fhe  loft  her  health,  and  for  many  years 
was  flill  in  fufFering  almofl  continual.-— He  relates  to 
us  another  inftance  of  the  injury  of  this  nerve  accom* 
panying  the  faphena  vein,  in  the  cafe  of  a  young  man 
who  received  a  wound  with  the  fmall  fword  in  the  in- 
fide of  the  knee.  There  came  on  much  fever  and 
fwelling  of  the  part,  with  great  pam  of  the  limb.  This 
fubfiding,  there  followed  flight  trembling  of  the  limb, 
which  gradually  increafed  to  an  extreme  degree.  The 
cauftic  was  propofed,  but  the  patient  had  not  refolu* 
tion  to  let  it  be  applied.  After  long  fufFering  wath 
exhaufted  ftrength,  he  was  at  laft  relieved  by  nature, 
and  his  health  gradually  returned. 

Thefe  branches  we  have  mentioned  are  only  the  cu- 
taneous  or  fuperficial  branches  of  the  anterior  crural. 
The  larger  and  more  numerous  fet  of  branches  are 

•  .   thofe 
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thofe  to  the  miifcles  lying  on  the  fore-part  of  the  thigh« 
Thefe  diverge  fuddenly  into  innumerable  twigs,  and 
are  entangled  with  the  branches  of  the  arteries,  and 
follow  them  in  their  diftribution.  There  can  be  no  excufe 
for  beftowing  particular  names  on  thefe  branches ;— • 
to  fay  that  one  is  the  branch  to  the  pe6UnaIIs,  an« 
other  the  branch  to  the  iartorius,  another  to  the  refhis^ 
&C.  is  fufEdent. 

OBTURATOR  NERVE. 

This  nerve  arifes  by  fafciculi  from  the  fecond  and 
^liird  lumbar  nerves,  and  fometimes  by  a  fmall  twig 
£Voin  the  fourth.     It  is  formed,  however,  chiefly  by  the 
^tiliird  lumbar  nerve.    It  then  lies  under  the  internal 
lx>rder  of  the  pfoas  magnus.    It  defcends  into  the  pd- 
"vis^   and  goes  obliquely  downwards  to  pafs  through 
The  ligamentous  membrane  which  fills  up  the  thyroid 
liole.    The  obturator  nerve,  before  it  efcapes  from  the 
2>elTis,  fends  ofiF  a  branch  which,  accompanying  the  pa« 
Yent  nerve,  is  given  to  the  external  obturator  rnufcle^ 
"^Vhen  it  has  efcaped  from  the  pelvis,  this  nerve  lies 
l^efore  the  heads  of  the  triceps,  and  behind  the  peOi* 
xmih  mufcle ;  and  it  here  divides  into  two  branches  in 
tthe  very  middle  and  internal  flefli  of  the  thigh.    The 
interior  of  thefe  branches  paffes  down  betwixt  the  ad* 
du&or  mufcles,  or  heads  of  the  triceps,  fupi^es  thofe 
inufcles  and  the  gracilis,  and  fends  a  branch  of  com- 
munication with  the  faphenus  nerve.     The  poflerior 
divifion  goes  down  betwixt  the  addudor  magnus  and 
bre^os,  lends  branches  to  the  obturator  extemus  and 
addu£lor  brevis,  and  continues  its  courfe  downward  be- 
fore the  great  flefhy  partition  of  the  addudor  mufcles^ 

and 
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and  parallel  with  the  crural  veflels,  to  the  fat  above  the 
inner  condyle  of  the  femur* 

THE  ORIGIN  OF  THE  ISCHIATIC  NERVE. 

The  ifchiatic  nerve  is  formed  by  the  two  laft  nervc5 
of  die  loins,  and  the  three  firfl  of  the  facrum :  or  we 
may  defcribe  its  origin  more  particularly  thus ;  the  an- 
terior  branch  of  the  fourth  lumbar  nerve  and  die  trunk 
of  the  fifth  uniting,  form  a  ftrong  cord  of  about  two 
inches  in  length  ;  this  root  b  joined  to  another  nearly 
as  brge,  formed  by  the  firfl  and  fecond  facral  nerves  ; 
and  again,  a  third  divifion  joins  it  from  the  inferior 
branch  of  the  fecond  facral  nerve  and  from  the  diird  \ 
The  ifchiadc  nerve  is  thus  formed  of  three  great  roots 
matted  together  into  a  kind  of  plexus,  and  then 
pafles  betwixt  the  pyriformis  mufcle  and  the  gemini^ 
and  thus  efcapes  from  th^  hack  part  of  the  pelvis  by 
the  great  ifchiadc  notch. 

But  before  following  this  great  nerve  into  the  thigh, 
we  muft  take  notice  of  many  lefTer  nerves  fent  out  from 
the  facral  nerves,  and  from  the  trunk  of  the  ifchiadc 
nerve.  Thefe  nerves  paf^  to  the  mufcles  and  integu- 
ments of  the  nates  and  back  of  the  thigh  to  the  peri- 
neum ^d  private  parts. 

OF  THE  LESSER  NERVES  WHICH  GO  OUT  FROM  THE 

BACK  PART  OF  THE  PELVIS. 

I  ft.  There  pafs  off  branches  from  the  fecond  and 

*  This  third  and  lowcft  origin »  before  uniting  with  the  others  tn 
form  the  ifchiatic  nerve,  gives  out  many  fmall  branches  to  the  hypo- 
gaflric  plexus  and  vifcera  of  the  pelvis,  to  the  perineum  and  private 
parts. 

third 
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^liird  lumbar  nerves,  which  form  a  mufcular  nerve  of 
ooniiderable  fize.  This  mufcular  nerve  paifes  dovnn 
^upon  the  infide  of  the  pelvis,  efcapes  from  the  back 
part  of  the  pelvis,  and  is  diflributed  to  the  gUiteus 
xnedius,  the  gluteus  minimus,  and  the  tenfor  vaginse 


ad.  There  pafs  oflf  one  or  two  very  fmall  nervct 
the  body  of  the  ifchiatic  nerve,  wliile  yet  withiA 
^he  pelvis,  or  from  the  middle  divifions  of  its  origins, 
'^airhich  go  to  the  pyriformis  and  gluteus  mediiss 
xnufdes. 

3d.  Juft  where  the  great  nerve  paffes  over  the  pot 
^Kerior  ligaments  of  the  pelvis,  there  goes  off  a  twig  to 
^he  obturator  extemus  gemini  and  quadratus  femoris. 
^"^hile  thefe  nerves  are  fent  off  upon  the  anterior  face 
^yf  the  nerve,  there  goes  backward  a  large  fafciculus  of 
sienres  to  the  glutei  mufcles,  and  to  the  integuments 
€;)f  the  nates  *. 

There  proceeds  a  nerve  fomewhat  more  importsot 
^iian  thefe  from  the  third  facral  nerve,  viz.  the  nervus 
pu^ENBus.  This  nerve  pailes  out  above  the  (hort  la- 
cro-ifchiatic  ligament,  and  re-enters  under  the  long 
facro-ifchiatic  ligament.  It  then  runs  by  the  fide  of 
the  ramus  ifchii,  and  afcends  in  the  perineum  and 
branches  to  the  ereftor  penis,  accelerator  urinae,  and 
tranfverfalis  perenei,  and  pafles  on  to  the  integuments 
and  external  parts  of  generation* 

*  Branches  of  that  root  of  the  ifchiatic  nerve  which  is  derived 
horn  the  third  facral  nerve,  go  alfo  out  to  the  buttock ;  and  fome 
^^efciibe  a  fupcrior,  middlcy  and  inferior  cutaneous  nerve  of  the 

OF 
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OF  THE  CUTANEOUS  NERVES  6F  THE  BACK  OP 

THE  THIGH. 

When  the  integuments  are  difleded  off  from  the 
nates  and  back  of  the  thigh,  we  fee  two  fources  of  the 
cutaneous  neli^es ;  firft  from  the  lumbar  nerves,  which 
give  out  many  fmall  nerves  which  pafs  over  the  fpine 
of  the  OS  ilii,  and  the  branches  of  the  anterior  and 
outer  cutaneous  nerve ;  and  fecondly,  from  imder  the 
lower  margin  of  the  great  gluteus  mufcle,  there  come 
many  extenfive  cutaneous*  nerves.  Thefe  are  derived 
from  the  nervus  cutaneus  pofterior  et  fuperior,  and 
branches  of  the  ifchiatic  nerve,  in  this  manner ; 

Juit  as  the  great  ifchiatic  nerve  has  efcaped  from  the 
pelvis,  it  is  joined  by  the  superior  and  posterior 
Cutaneous  nerve  ;  or,  rather,  a  fmall  twig  is  fent 
off  from  the  great  nerve  to  join  this  cutaneous  nerve  * 
on  its  emerging  from  the  pelvis.  It  divides  into  feve- 
ral  branches,  and  it  is  one  of  thefe  which  may  be  feen 
fuperficial  and  above  the  delicate  fafcia,  running  down 
upon  the  outer  ham-ftring  mufcles,  to  the  back  of  the 
knee-joint.  Another  branch  piercing  the  fafcia  fepa- 
rately,  comes  down  upon  the  integuments  covering  the 
Cuter  and  back  part  of  the  thigh,  and  terminates  on 
the  outfide  of  the  knee.  A  little  further  down,  the  ifchi- 
atic nerve  gives  off  fmall  nerves  to  the  mufcles  fur- 
rounding  the  hip  joint ;  and,  whilft  the  fciatic  nerve  is 
paffing  over  the  quadratus  femoris,  the  inferior  and 

♦  The  pofterior  cutaneous  nerve  rifes  in  general  from  the  trunk  of 
the  ifchiatic  nerve,  vnthin  the  pelvis,  and  is  joined  by  a  branch  froin 
the  third  facral  neive.— loerd.  Haafe. 

INTERNAL 
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ZNTE&KAL    CUTANEOUS    NERVE  is   glVeH    oflF.      Hm 

sienr^  runs  down  even  to  the  infide  of  the  calf  of  die 
Jeg^-«-The  external  and  posterior  cutaneous 
3<iBRVR  is  a  branch  fent  off  from  the  ifchiatic  nerve» 
after  it  has  defcended  from  imdcr  the  ghiteus  maximus, 
-and  jnft  before  its  divifion  into .  two  fafciculi,  viz.  the 
^bial  and  peroneal  nerves*  This  external  and  poller 
-vior  cutaneous  nerve  pafles  down  upon  the  integuments 
<)f  the  back  part  and  outfide  of  the  leg. 

QF  the  trunk  of  the  ISCHIATIC  nerve  IK 

THE  THIGH. 

But  we  muft  not  allow  thefe  lefler  branches  to  dif* 
tracl  our  attention  from  the  general-  courfe  of  the  great 
nerve,  which  paiTes  over  the  gemini  mufcles,  betwixt 
Ac  tuberofity  of  the  ifchium  and  the  trochanter  major, 
then  runs  deep  under  the  bellies  of  the  hamfhing  muf^ 
des,  and  is  lodged  immediately  in  the  great  cavity  be* 
hind  the  knee-joint,  in  company  with  the  popliteal  ar- 
tery and  vein.  In  this  courfe  the  facro-fciatic  gives 
o£F, branches  to  the  quadratus  femoris,  the  biceps 
cruris,  femitendinofus,  and  femimembranofus  and 
triceps. 

A  little  below  the  middle  of  the  thigh,  the  great 
ifchiatic  nerve  divides  into  the  internal  and  greater,  and 
the  lefler  :md  external  popliteal  nerves.  But  as  this  is 
really  the  divifion  into  the  two  great  nerves  of  the  leg, 
we  take  the  more  determinate  names  of  tibial  and  fi« 
bular  nerves. 

TIBIAL  NERVE. 

The  greater  and  more  internal  of  thefe  divifions  of 

7  the 
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the  popliteal  nerve,  is  the  tibial  nerve.  WhHft  i€  U 
yet  in  the  hollow  behind  the  joint  formed  by  the  hant< 
ftring  tendons,  it  gives  off*  a  nerve  which  comes  out 
from  the  ham,  an4  defcends  fuperficially  on  the  back 
of  the  leg.  This  has  been  called  ramus  douuwu 
CANS  TiBiEK  When  this  nerve  has  arrived  qppofite 
to  the  beginning  of  the  tendon  acbillis,  it  turns  a  little 
to  the  outer  fide,  pafling  upon  the  outer  margin  of  the 
achilles  tendon,  over  the  outer  fide  of  the  heel-bone, 
and  is  finally  didributed  on  the  outfide  and  fore-part 
of  the  foot.  Upon  the  back  of  the  leg,  this  nerve 
unites  with  a  branch  defcending  firom  the  fibular  nerve^ 
ne^Iy  in  the  fame  courfe,  and  with  the  fame  defti- 
sation. 

After  giving  off  this  fuperfidal  branch,  the  tibial 
nerve  fends  branches  to  the  back  of  the  knee-joint 
and  popliteus  mufcle,  to  the  plantaris  mufcle,  and  to 
both  heads  of  the  gaftrocnemius.  It  then  defcends  be- 
hind the  articulation,  and  behind  the  head  of  the  tibia. 
It  then  palTes  under  the  origins  of  the  foleus,  and  be- 
twixt the  foleus  and  flexor  longus  digitorum  pedis, 
and  tibialis  pofticus,  and  defcends  to  the  inner  ancle. 
In  this  courfe  it  furniflies  many  branches  to  the  lower 
part  of  the  popliteal  mufcle,  to  the  tibialis  pofticus,  to 
the  flexor  communis  digitorum,  and  to  the  flexor  po- 
Kcis  longus,  and  many  of  thefe  branches,  and  in  cuta- 
neous twigs*  We  have  alfo  to  obferve  a  particular 
branch  which  the  tibial  nerve  detaches,  which  pafles 
betwixt  the  heads  of  the  tibia  and  fibula,  and  goes  to 
fupply  the  mufcles  arifing  from  the  fore  part  of  the  in- 
terofleous  ligament.  Further  down,  two  or  more  fmall 
branches  of  the  nerve  alfo  perforate  the  interoflTeous 

ligament. 
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Ugament,  to  fupply  the  mufdes  lying  on  the  outfide  of 
die  tibia.  The  tibial  nerve,  in  its  courfe  amongft  thofe 
'pofterior  mufcles,  accompanies  the  pofteiior  tibial  ar- 
^eiy.  When  it  has  arrived  behind  the  inner  ancle,  it 
£end8  oflF  a  branch  to  the  integuments  of  the  infide  of 
*che  foot,  and  to  the  abdu&or  mufcle  of  the  great  toe. 
'^lontinuing  its  oourfe  by  the  fide  of  the  heeUbone  and 
binder  the  ligament,  it  begins  to  fpUt  into  thofe  branches 
-^jiiiich  are  naturally  called  the  plantar  nerves,  becaufe 
thdr  lying  in  the  Ible  of  the  fooL 


THE   PJLANTAR    NERVES. 

The  internal  plantar  nerve  pafTes  over  the  abdudor 
mufcle  of  the  great  toe,  and  by  the  infide  of  the  fliort 
£exor  to  the  firfl;  metacarpal  bone ;  and  in  this  courfe 
it  gives  out  feveral  twigs  to  the  mufcles  of  the  fole  of 
the  foot.  It  now  divides  into  three  branches.  Thefe 
are  diftributed  to  the  great  toe,  to  the  fecond,  the  thiid, 
and  one  fide  of  the  fourth  toes ;  knd  thefe  nerves  in 
their  courfe  give  branches  to  the  lumbricales  and  inter- 
offii  mufcles. 

The  external  plantar  nerve  is  the  leiTer  of  the  twa 
It  gives  branches  to  the  fhort  flexor  and  addudor  of 
~  the  little  toe,  and  to  the  maflfa  carnea  Jacobi  SilviL    It 
gives  alfo  a  deep  branch  to  the  third  and  fourth  in^ 
rofleous  mufcle  and  addudor  mufcle  of  the  great  toe. 
Another  of  its  branches  makes  the  arch  with  the  in- 
ternal plantar  nerve,  while  its  extreme  diftribution  is  to 
the  little  toe,  and  to  one  fide  of  the  fourth  toe.   Thefe 
Tkcrrtz  of  the  fole  of  the  foot  are  conneded  with  the 
ixitemal  and  extcipal  plantar  arteries,  and  are  proteded 
Xike  them  by  the  plantar  apponcurofis. 

3  THE 
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« 

THE   FIBULAR.  NBRVB. 

The  fibular  nerve  is  the  more  external  divifion  of 
the  popliteal  nerve.  It  ieparates  from  the  tibial  brsoidl 
about  four  inches  above  the  knee-jcnnt ;  it  does  not 
pais  down  under  the  gaftrocnemius,  like  the  tilMal 
nervfc,  but  turns  towards  the  outfide  of  the  yointy  amd 
paflS»  round  the  head  of  the  fibula,  and  under  the 
origin  of  the  peroneus  longus.— ^Before  the  fibular 
nerve  pafles  from  behind  the  joint,  it  gives  off  feveral 
branches.  There  are  fent  down  two  branches  to  the 
integuments.  One  of  diefe  branches  unites  with  the 
communicans  tibiei,  and  defcends  with  it  to  the  outer 
ande.  Sometimes  tins  anaftamofis  is  formed  high  in 
the  leg  upon  the  heads  of  the  gaflirocneimus.  More 
generally  there  is  a  double  ccnnmunication  formed  by 
thefe  nerves  about  the  termination  of  the  belly  of  the 
gaftrocncmius  mufcle  in  the  achilles  tendon.  This  pro- 
longed branch  of  the  fibular  nerve  terminates  upon  the 
fide  and  upper  part  of  the  foot,  and  upon  the  little 
toe.  There  are  alfo  feme  nerves  fent  off  fi^m  the 
fibular,  which  are  diftributed  about  the  back  and  fides 
of  the  knee-joint. 

When  the  fibular  nerve  has  turned  over  the  head  of 
the  fibula,  it  divides  into  two  great  branches.     The 

DEEPER    SEATED    of   THESE    BRANCHES,    though  it  is 

not  the  largeft  of  them,  may  be  confidered  as  the 
continued  trunk*  It  paffes  deep  amongft  the  mufcles, 
lying  betwixt  the  tibia  and  fibula,  and  fupplies  the 
tibialis  anticus,  the  extenfor  communis  digitorum,  ex- 
tenfor  longus  policis,  and  the  peroneus  brevis.  Thus 
the  deeper  divifion  of  the  fibular  nerve,  taking  its 

courfc 
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eourfe  bet\^'een  the  tibialis  anticus,  and  the  peroncus 
longus  mufcles,  and  lower  down  betwixt  the  tibia  and 
extenfor  policis  longus,  continues  giving  off  branches 
in  rapid  fucceffion,  and  when  it  arrives  at  the  anular 
ligament,  it  is  much  diminifhed.     Here  it  divides  into 
the  ramtis  dorfalis^  pedis  profundus  and  fuperficiaUs.-^-* 
This  divifion  is  made  after  the  ner\'e  has  croffed  under 
the  tendon  of  the  tibialis  anticus  mufcle,  and,  while  it 
lies  betwixt  the  lower  heads  of  the  tibia  and  fibula. — 
Although  they  are  diftinguiflied  by  the  name  of  deep 
and  fuperficial  branches,  they  are  both  deep  compared 
with  the  extremities  of  the  great  and  outer  divifion  ^of 
the  peroneal  nerve.     The  branch  which  lies  mod  to- 
wards the  outfide  of  the  foot,  paflcs  under  the  extenfor 
digitorum  brevis  mufcle,  and  on  the  outfide  of  the  tar<- 
fus.     It  diftributes  its  branches  to  the  extenfor  digi^ 
torum  brevis,  and  interoflii  mufcles.     That  branch 
which  is  more  towards  the  infide  of  the  foot,  although 
diilinguifhed  by  the  term  fuperficialis,  goes  forward 
not  only  imder  the  fafcia  which  covers  the  foot,  but 
ulfo  under  the  tendons ;  and  after  dividiug  and  again 
uniting,  and  after  fending  off  fom^  finali  branches,  it 
comes  out  betwixt  the  great  toe  and  the.fecond  toe, 
and  fends  numerous  branches  to  their  contiguous  fur- 
faces. 

The  GREAT  SUPERFICIAL  DIVISION  of  the  FIBULAR 

^ERVE  is  fometimes  double,  or  immedfately  fpHts  into 
twOf  Its  firft  branches  are  to  the  peroneus  tertius,  ex- 
tenfor longus  digitorum,  and  to  the  peroneus  brevis  and 
fecundus.  The  trunk  or  principal  divifion  runs  down 
imder  the  head  of  the  peroneus  longus,  and  then  com^ 
Vol.  Ill,  V  i^§ 
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ing  out  from  under  it,  continues  its  courfe  beneath  tW, 
flrong  aponeurofis,  which  covers  the  mufcles  on  tho 
fore  part  of  the  leg.  It  then  pierces  the  aponeuroiis 
and  becomes  cutaneous,  and  run$  obliquely  down  to 
the  convexity  of  the  foot,  giving  oflf  in  its  courfe  ai 
nerve  which  paflcs  over  the  outer  ancle. 

THE  METATARSAL  NERVES. 

When  the  fuperficial  branch  of  the  peroneal  nerve 
defcends  before  the  ancle-joint,  it  divides  into  the  jne- 
tatarfal  nerves,  or  the  rami  dorfales  pedis.  The  ex- 
ternal of  thofe  branches  paffes  above  the  tendons, 
and  above  the  tendinous  expanfion  on  the  dorfum  pe* 
dis ;  is  united  to  the  extreme  branches  of  the  ramus 
communicans  tibiei,  and  is  finally  diftributed  to  the 
outfide  of  the  third  toe,  to  the  fourth,  and  to  the  in- 
fide  of  the  little  toe. — ^The  internal  branch  Is  again 
fubdividcd ;  one  branch  extends  over  the  middle  of 
the  foot  to  the  fecond  and  third  "toes,  while  the  other 
paffes  ftraight  along  the  metatart'al  bene  or  the  great 
toe  (above  the  tendons) ;  fends  many  branches  over 
the  infide  of  the  foot,  and  terminates  on  the  inCdc  and 
dorfum  of  the  great  toe. 


j:nd  of  the  first  part. 


INTRODUCTION. 


OF  THE  SENSES. 


JL  H2  Senfes  are  thofe  faculties  by  which  the  adive 
principle  within  us  has  communication  with  the  ma- 
terial objefts  by  which  we  are  furrounded.     Through 
them,  we  receive  thofe  fimple  fenfations  which  are  the 
firflr  elements  of  our  thoughts,   and  the  means  of 
developing  all  the  powers  of  the  underftanding.     The 
exercife  of  our  fenfes,  however,  is  familiar  tp  us  from 
fo  early  a  period,  that  we  never  think  of  attending  to 
their  firft  fimple  intimations  :  before  we  are  capable  of 
^c&tGdng  on  the  nature  of  the  perceptions  which  the 
^eral  fenfes  convey,  they  are  fo   complicated   and 
diftorted  by  habits,  affociation,  and  abftraftion,  that 
obfervation  comes  too   late  for  us  to  afcertain   the 
iimple  progrefs  of  nature.    Philofophy  may  indeed 
^vive  the  natural  feelings  of  wonder  at  the  fpeftacle 
the  univerfe'}  but  often,  inftead  of  humble  and 
Vol.  in.  (^  cautious 
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fair  the  ihaiiner  iii  which  we  perceive  the  objeSs  6f  die 

lEeBfiss,  in  the  fame  language^  and  by  refer^ice  to  the 

tunc  ndtionsy  which  belong  to  the  fenfations  theoi^ 

leives.    From  this  f&antinefs  anid  inaccuracy  of  laa* 

ffbage,  it  unavoidably  happens,   that  very  differeo};: 

ideas  of  the  operation  of  the  fenfes  are  ezprefled  by 

Several  men  in  the  fame  terms ;  and  in  attemptiag  to 

feonvey  our  ideas  in  language  more  precife  and  defiailie« 

are  infenfibly  led  to  materiah'ze  the  faculties  of  the 

,  and  to  make  the  operations  of  the  fenfes  mereljT 

ttiechanical.     What  other  explanation  can  we  give  of 

™corie8,  w^hich  fuppofe  the  nerves  to  be  tubes  carrying 

^■^uiial  fpiritSy  or  containing  an  elaflic  ether ;  or  which 

^^refent  them  as  vibrating  cords,  and  reduce  all  the 

^^riety  of  fenfation  to  the  difference  of  tenfion  and 

?     Thefe  are,  indeed,  what  Dn  Reid  calls  them» 

unhandy  engines  for  carrying  images.'* 

Nothing  has  been  undertaken  in  philofophy  hut 

fyftems,  fathoming  at  once  the  greateft  depths 

nature.    The  cuftom  has  been  to  frame  hardy  con* 

es ;    and  if  upon  comparing  them  with  things 

^*^ere  appeared  fome  agreement,  however  remote,  to 

*^^ld    that  as   fully  fufEcient.     What  chimeras  and 

^^^nftrous  opinions  this  method  of  philofophifing  has 

*^*"ought  forth,  it  would  be  more  invidious  than  diflScult 


specify. 

fiacon  and  Newton  laid  down  the  principles  of 
>hifing  on  this  bafis,  that  on  no  account  are 
^^^jedures  to  be  indulged  concerning  the  powers  and 
^'Ws  of  nature,  but  we  are  to  make  it  our  endeavour, 
all  diligence,  to  fearch  out  by  experiment  the  real 
true  laws  by  which  the  conliitution  of  things  is 

,Qjt  regulated. 
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regulated.  In  the  fubjeft  now  before  us,  we  have 
very  remarkable  proof  of  the  fuperiority  of  inveftigs 
tion  by  experiment  over  the  la2y  indulgence  c 
conjecture ;  and  I  hope  the  whole  tenor  of  the  follow 
ing  account  of  the  fenfes  will  (Irengthen  the  convidio: 
of  the  (Indent,  that  it  is  only  by  afliduous  ftudy,  an* 
patient  obfervation  of  nature,  that  he  is  to  look  for  th. 
attainment  of  knowledge  in  the  medical  profeflion. 

The  office  of  the  brain  and  nerves  is  to  receive  th< 
impreffions  of  external  bodies,  by  which  correfpondin{ 
changes  and  reprefentations  are  made  in  the  mind 
We  know  nothing  forther  than  that,  by  the  operatioi 
of  the  fenfes,  new  thoughts  are  excited  in  the  mind 
Betwixt  the  fenfation  excited  in  the  organ  of  the  ex- 
ternal fenfe,  and  the  idea  excited  in  the  brain,  there  ii 
an  indiflbluble,  though  inexplicable,  connection;  th< 
brain  is  not  fenfible,  nor  does  the  eye  perceive,  bu! 
both  together  give  us  the  knowledge  of  outward  tilings 
But  when  the  fenfation  is  once  received  and  com- 
municated  to  the  brain  it  is  treafured  there,  and  maj 
afterwards  be  excited  independent  of  the  externa] 
organ  i  hence  comes  the  term  internal  fenfes. 

INTERNAL    SENSES. 

Though  I  treat  profeffedly  of  the  external  organs  o] 
the  fenfes  only,  it  may  be  neceffary  here,  to  fay  a  fevi 
words  on  the  internal  fenfes.  It  appears  that  all  fen- 
fations  originate  in  the  external  fenfes  or  organs 
receiving  the  impreffions  of  outward  bodies :  imagina- 
tion is  the  power  of  combining  thefe  fenfations,  and 
memory  the  power  of.  recalling  them,      Thefe  arc 

poweri 
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po^i^crs  of  the  mind,  which,  by  the  conftitudon  of  our 
nature,  are  gradually  acquired,  and  encreafed  by  exer« 
dfe.  In  infancy,  the  perceptions  are  limple  and  tran« 
fitory  ;  the  memory  is  perfefted  by  degrees,  and  with 
the  flore  of  ideas  the  imagination  is  invigorated. 

It  is  in  the  combination,  and  reciprocal  efFeds  of  the 

mei^tal  powers  and  of  the  impreflion  on  the  external 

fenies,  that  we  are  to  find  an  explanation  of  the 

operation  of  attention  and  its  hiftory.     When  the. 

ittental  powers  are  led  to  the  contemplation  of  an  idea 

vhich  affimilates  eafily  with  the  fenfation  about  to  be. 

prefented  by   the  external  organ,    the  perception  is 

^uick,  and  the  idea  vivid;   but  when  the  ntuid  is. 

ftfongly  impreffed  and  occupied  with  the  contemplation 

^*  paft  ideas,  the  prefent  operation  of  the  fenfe  is 

^cgleQed  and  overlooked.     Thus,  the  vividnefs  of  the 

Perception  or  idea,  is  always  proportionate  to  the  degree 

0*  undiftraded  attention  which  the  mind  is  able  to 

oeftow  on  the  objed  of  fenfation  or  of  memory.    la 

toUtude  and  darknefs,  the  ftrength  of  the  memory  ia. 

^^  contemplation  of  paft  events  is  encreafed,  becaufe 

^^Te  is  no  intrufion  of  the  objeds  of  the  outward. 

^^'^es ;  and  the  deaf  or  blind  receive  fome  compenfa* 

^on  for  their  lofe  in  the  encreafed  powers  which  are 

^^cjuired  by  a  more  frequent  and  undifturbed  ufe  of 

^^  fenfes  which  remain,  and  a  keener  attention  to  the 

'^'^tions  which  they  prefect.      On  the  other  handy 

^*^en  we  are  under  the  enchantments  of  a  waking. 

^^'cam  or  revery,  our  attention  is  wholly  detached 

^ottx  the  prefent   objefts  of  the  fenfes;  and  in  this 

^te  we  may  even  continue  to  read  without  undcrftand- 

^S^     This  abfence^  in  a  certain  degree,  is  common^ 

Q^  natural^ 


flBturdy  and  hf  no  means  unpkafant ;  It  ii  li 
tion  of  Ao  fiiculty  of  the  iniod.  But  it  ouj 
difieflfe(  for  health  conpftt  in  the  due  corrtfpoBdeofMl 


bcfcirizt  the  excitement  and  the  v^orous  aAk*  of 
body,  and  the  operatipii  of  t|ie  ndnd  when  wptfd 
At  eift^inal  ffsnfes. 

llie  loind  (united  to  fhe  l9ody)  fuM 
df  the  body.    In  the  debility  of  die  body,  in  fever,  il| 

^afpu,  and  pain,  the  faculties  of  the  mind  langiiM^ 

or  ate  ro|ife4  to  unequal  (Irength  or  xncirbid  acnteMfe 

Sometimes  the  phantafms  and  internal  fim&^B|  of 

things  once  fwd^ed  by  the  outvard  fenfes,  beeoiM 

fe  iboag  te  the  mkifl,  as  to  be  miftahen  lor  objefikf 

H^bmRf  pident     Such  phrenzy  or  deUiiiun  arite 

ttom  a  difilrdered  and  acu,tely  fenfible  ftate  of  At  kh' 

aimalitnfes.    Thefe  imprcffipns  being  great  in  di^t^ 

hurry  and  buftle  are  in  the  countenance  of  the  padent, 

said  uncommon  ftrength  and  violence  in  his  adions) 

as  paffion  gives  uncommon  excitement  to  one  in  health, 

i^th  a  difregard  or  forgetfulnefs  of  aU  other  things. 

In  healthy  however  vigorous^  the  force  of  imaginatioa 

may  bjs,  there  is  ftill  a  convi^on  that  the  ideas  which  it 

prefents  are  not  realides^  and  the  operation  of  the  ezterr 

nal  fenfes  preponderates  in  recalling  the  attendpn  t^ 

what  exifts  around  us.    But  when  the  internal  per- 

(teptions  become  fo  ftrong  as  to  be  miftaken  for  realtieSi 

the  effed  is  falfely  attributed  to  the  organs.    It  indeed 

fomedmes  Happens,  that  this  falfe  perception  is  really 

owing  to  difeafe  in  the  organ ;  wt^ile  it  alfo  occurs^ 

that  a  too  vivid  perception  of  things  abfent  proceedf 

from  an  affedioni  of  the  brain,  and  not  of  the  outward 

iisnfes. 

Then 
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There  is  ftill  azK)ther  degree  or  clafs  of  difeafed  fen- 
a^tioi^a  confiding  in  the  modification  of  objeds  which 
a&ually  prefent  to  the  fenfes.     But  this  modifica- 
of  things  prefent  (as  when  bodies  adually  at  reft 
to  be  in  motion)  is  not  always  occafioned  by* 
optical  deception.     Objects  feem  to  turn  round,  and 
this  we  fhall  afterwards  find  to  proceed  from  the  infen- 
f^ble  motion  of  the  eyes  ;  but  this  motion  of  the  eyes. 
is   occafioned  by  the  difordered  ftate  of  the  internal 
fenfation;  and  the;  fame  feeling  will  be  experienced  if 
the  eyes  are  fhut.     For  example,  when  we  turn  quickly 
roumd  on  our  heel  until  we  become  giddy,  it  would 
js^>|ieaT  that  there  is  a  difturbance  of  the  ufual  order^ 
of  fcofation,  and  that  the  courfe  of  our  imprefiions  is. 
irearerfed ;  for  while  our  fenfations  were  formerly  di- 
jre£ted  entirely,  by  the  impreifion  made  on  the  outward 
£fnies,  the  fenforial  imprefiions  now  draw  after  them 
iyxupjathetic  motion  of  the  external  organs* 
This  Inverted  communication  betwixt  the  mind  and, 
g^fU  is  better  exenxplified  in  the  organ  of  fpeech. 
Thoughts  excited  in  the  mind  are  reprefented  by  the. 
-^gns  of  th^e  ideas  in  fpeech.    There  occurs^  however^, 
^t  unfrequently,  a  difeafed  flate  of  thefe  operations, 
cf  the  internal  fenfes,  in  which  the  ideas  excited  in  the 
mind  cannot  be  aflbciated  with  their  appro]>riate  ex-, 
preffions ;  and  although  the  patient  has  a  diftind  idea 
of  what  he  means  to  exprefs,  he  cannot  recoiled  the 
^ords  which  belong  to  it ;  fo  that,  when  he  afks  fof: 
one  thingy  he  names  another  which  has  no  connexion, 
with  it«    Of  this  he  is  perfedly  fenfible,  and  yet  he 
corred  himfelf» 

C^4  There 
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There  are  more  frequent  inflances  of  difeafed  cor- 
poreal fenfation  in  hypocondriacs.     In  them,  the  fen- 
fation  of  pain  and  unufual  feelings  are  falfely  attributed 
to  parts  in  which  there  is  really  no  affe£tion  :  for  thefe 
feelings  there  is  no  apparent  caufe  ;  they  proceed  ftx)m 
a  difordered  flate  of  fenfation  in  which  the  ufual  courfe 
of  the  impreflions  is  altered,  fo  as  to  occafion  the  patient 
falfely  to  attribute  his  fuffering  to  found  and  healthy 
parts.      Thus  indigeflion,  the  irritation  of  the  bile, 
flatulency,  colic,  &c«  often  do  not  give  the  ufual  ini« 
preflions,  but  the  pains  are  attributed  to  outward  parts. 
That  there  is  fometimes  an  a£tual  connexion  exiftihg 
betwixt  the  external  parts,  to  which  thefe  feelings  are 
referred,  and  the  internal  organs,  is  evident  from  the 
fad,  that  preflure  in  the  outward  aiid  found  parts  has 
occafioned  fpafms  in  the  internal  organs.     To  fuch 
difordered  tranfmiflion  of  the  irritation  of  the  internal 
parts  we  have  to  attribute  the  extravagant  and  ludi- 
crous ideas  which  hypocondriacs  entertain.     In  thefe 
people,  there  arc  difeafes  of  parts,  of  the  a6tion   of 
which,  during  their  healthy  (late,  (as  I  have  already 
explained  in  the  fhort  intfoduftory  view  of  the  ner- 
vous fyfteiiij,  Ve  have  no  feeling  nor  confcioufnefs,  and 
over  which  the  will  has  no  power.     But  although  in 
the  healthy  date  of  the  occonomy  there  is  no  immedi- 
ate route  by  which  any  fenfation  from  thefe  organs  can 
be  tranfmitted  to  excite  a  mental  perception,  it  may 
happen,  that,  in  their  difeafed  ftate,  when  fcnfations  do 
arife  which  forcibly  attraft  the  attention,  there  fhould  be 
an  obfcurity  in  the  feelings  produced  by  their  derange^ 
ment,  infomuch,  that  the  mind  may  be  deceived  in 

regard 
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'tgxtA  to  the  direction  of  the  fenfation  conveyed  from 

During  health,  there  are  viciflitudes  of  confciouf'* 

lefs,  fenfe,  and  voluntary  motion,  and  of  reft  from 

roluntary  exertion,  infenlibility,  and  oblivion  of  the 

>aft.     This  is  true,  however,  only  comparatively,  and 

>y  a  grofs  reference  to  degree  ;  for  even  during  natural 

[eep  there  is  not  a  total  oblivion  of  paft  perceptions^ 

lor  is  there  always  a  total  unconfcioufnefs  of  the  pre* 

fent,  as  the  fenfes  are  in  part  awake ;  fome  one  train 

}f  ideas  is  prefent  to  the  mind  ;  and  the  lapfe  of  time 

obferved.     Even  thefe  perceptions  are  fometimes  fo 

•ong  as  to  be  followed  by  voluntary  exertion,  and 

rct*thc  padent  Remains  afleep.     Whatever  conduces 

* 

:o  take  the  excitement  from  the  mind,  or  leflens  the 
^""^dvacity  of  its  impreffions,  conduces  to  fleep.     Thus^ 
ftiUnefs,  ^d  darkjiefs,   by  excluding  the  moft 
lyely  impreffions  conveyed  by  the  fenfes;  and  h«* 
Lorrhagy  and  evacuations,  by  leflenlng  the  velocity  of 
le  circulation ;  induce  fleep.     Again,  compreffion  of 
le  returning  blood  from  the  hisad,  by  giving  it  a  flow 
iguid  motion,  and  by  depriving  the  veflels  of  thgir 
reedom  of  action,  alfo  conduces  to  fleep ;  becaufe,  ^ 
Formerly  remarked,  the  powers  and  faculties  of  th? 
muft  be  renovate4  through  the  means  of  th^ 
^circulatipn. 

By  long  watching  and  fatigue,  the  body  is  brought 
"Nearly  to  a  feverifli  lownefs.  By  fleep,  reft  is  given  to 
^e  voluntary  mufcles,  and  an  abatement  of  the  vital 
^notions  enfues ;  the  quiefcent  ftate  of  the  mufcles 
brings  back  the  blood  to  the  heart,  with  a  flow,  re« 
4gular,  and  csdm  progreffion ;  the  heart  is  reftored  to 

its 
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its  flow  a&d  equable  puUadpn ;  ^  breadung  bacMm 
flower ;  and  the  wafted  jRrength  of  the  fyftem  ift  ra» 
CTuited. 

We  may  define  (}eep  to  be  a  ftate .  in  which  the  fim* 
fations  are  dull,  the  voluntary  mufdes,  in&ctj  and  tho 
vital  motions  calm  and  regular.     In  dreaming,  the  fen* 
fiitions  are  dull  and  ohfcure,  but  the  imagination  morcr 
^ve  and  a&ive ;  unnatural  ileep,  or  Ibporific  difi^es^ 
may  be  charaderized  by  the  difordered  imagination^ 
jand  difturbed  vital  and  voluntary  motions.    The  vital. 
jidionsy  which  are  calm,  flow,  apd  equable,   during 
natural  fleep,  become  opprefl^ed ;  the  fenfibility,  whidi 
is  gradually  diminiflied  upop  the  appro^h  of  fleep, 
but  always  capable  of  being  roufed  by  the  (enfes,  be* 
ijoip^.  quite  opprefled ;  the  voluntary  mufcles  continue 
relajced,  as  in  fleep,  or  convulfed  by  irregular  motionif 
In  apopkfUc  difeaf^,  the  fun£lions  of  the  vifcera  pror 
cecd,  and  are  but  partially  impeded ;    but  when  the 
circulation  of  the  blood  and  play  of  the  lungs  arc  ob- 
ftru£led,  the  operations  of  the  mind  are  not  equally 
unconcerned  in  the  parpxyfm ;   for  in  fyncope,  th^ 
fudden  depletion  of  the  blood  veflels  of  the  brain  caufe< 
inftant  lofs  of  fenfe  and  of  voluntary  motion. 

If  natural  fleep  is  not  profound,  the  imagination  is 
awake  ;  but  there  may  be  falfe  perceptions,  falfe  judg« 
ment  ai^d  ailbciations,  and  difproporuonate  emotions  } 
and  if  fenfations  are  perceived,  they  do  not  produce  the 
ordinary  aflbdations.  If  fuch  a  ftate  of  the  intelledual 
itin£tions  occurs  during  the  waking  ftate,  it  become^ 
delirium.  That  this  delirium  is  analogous  to  the  per- 
turbed ftate  of  the  imagination  during  lleep,  appears 
from  the  <ielirium  in  fevers  uniformly  ihowin|^  its  ap- 
proach 
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praach  in  the  patient's  (lumbers  only.     It  is  a  difr 

j^ofyipn  to  form  falfe  images  and  aflbciations,  which, 

iD  the  beginning,  the  excitement  of  the  outward  fenfes 

lias  power  to  ceunterad,  infonjiuch  that  a  patient  can 

1>e  roufed  from  delirium  as  he  can  be  rpufed  from  fleep : 

lyutf  bye  and  bye,  the  external  fenfes  lofe  their  fuperi* 

ority,  and  jtheir  excitement  is  attended  with  unufual 

aflbciations ;  they  no  longer  convey  imprefHons  to  the 

intelle&y  but  become  fubfervient  to  and  modified  by  it^ 

and  the  judgment,  which  depends  on  the  due  balance 

of  memory  and  imagination,  is  loft.     In  fever,  the  de- 

liriun)  is  tranlitory  ;  in  low  feyers,  it  is  combined  with  a 

(comatofe  ftate.    In  melancholy,  the  delirium  runs  upon 

one  objed  chiefly,  or  trains  of  ideas,  which  refer  to  the 

patient's  health  and  corporeal  feelings.     In  madnefs, 

the  variety  is  infinite ;  but  chiefly  confifting  in  a  vitiated 

imagination  and  perverted  judgment,  with  fiercene{i{; 

lad  encreafed  power  of  corporeal  exertion. 

There  are  five  organs  peculiarly  adapted  to  convey 
foliations  tp  the  mind  ;  and  they  may  be  confidered  a9 
fiyrming  a  medium  of  communication  betwixt  the  es- 
teraal  creation  and  the  fentient  principle  within  us ; 
diey  are  at  the  fame  time  the  bond  of  union  betwixt 
iSntient  ^ngs*  Thefe  organs  are  called  the  extern  At 
RH0S0 ;  viz.  the  fenfe  of  feeing,  the  fenfe  of  hearing, 
the  fenfe  of  fmelling,  the  fenfe  of  tafting,  and  the  ictA 
of  touch.  Individually,  thefe  organs  convey  little  in* 
fbrmatjop  to  the  mind  ;  but  by  comparifon  and  coni- 
bp&atioii,  the  fimple  and  original  aiGe£tion  or  feelings 
qf  the  mind  are  aflbciated  and  combined  to  infinity, 
and  adminjfter  to  the  memory  and-  imagination,  to 
l^fte,  reafoning,  and  moral  perception,  the  paffions 
aid  999SAm$^  aiBd  irvery  a^vc  power  of  the  foul. 
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'III7KOOUCTOS.Y  VIEW  OF  7DS  PRmCIPLBI  or 

OPTICS* 

JLioHT  is  a  matter  thrown  out  from  ignited^  at  re*, 
fle&ed  from  fhining,  fur&ces ;  and  which  enters  the 
eye  and  imprefles  that  organ  with  the  fenfation  of 
fight.  The  minutenefs  and  inconceiveable  velocity  of 
lights  the  facility  with  which  it  penetrates  bfpdies  of 
the  greateft  denfity  and  clofeft  texture^  without  a 
change  of  its  original  properties^  makes  it  the  fource. 
of  the  mofl:  wonderful  and  afloniihing  phsenomena  in 
t^ie  phyiical  world* 

.  The  fmallefl  (tream  of  light  which  propagates  itfelf 
dirough  a  minute  hole,  is  called  a  ray  ;  and,  as  rays 
of  light  pafs  through  a  uniform  medium  in  a  ftraight 
courfe,  they  are  reprefented  by  mathematical  Jines*. 
The  fun  is  the  greatefl:  fource  of  light,  and  perhaps  the  ^ 
original  and  only  fource.  But  light  is  not  uniform  in 
refpeft  of  colour :  every  part  of  a  ray  is  not  .capabte; 

or 
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f  ezdting  the  idea  of  whitenefs  which  the  whole  ndfes* 
*^Vhite  light  is  compofed  of  different .  kinds  of  rays^ 
hich  individually  give  the  fenfation :   one  of  red^ 
other  of  orange,  a  third  of  yellow,  a  fourth  of  green^ 
fifth  of  light  blue,  a  fixth  of  indigo,  and  a  feventh  of 
violet  or  purple  *.    Thefe  are  named  the  prifmatic 
olours ;  becaufe,  in  the  fpedbnim  produced  by  mak« 
g  a  ray  of  light  to  pafs  through  a  prifm,  thefe  feveral 
olours  are  feen  in  the  fucceffion  in  which  they  are 
ibove  enumerated.    Each  of  thefe  rays  individually 
prefles  the  eye  with  its  own  colour ;  but  when  they 
impreis  the  eye  at  once,   the  fenfation  upon  the 
rgan  of  fight  is  a  compound  eiFed :    no  individual 
lour  is  prefented,  but  that  mixed  light  which  is  called 
hitenefs,  and  which  may  be  divided  into  its  individual 
olours  by  paffing  it  through  a  prifm. 

It  is  the  nature  of  mod  bodies  to  abfoib  fome  of 

hefe  rays  of  light  and  to  refied  others  from  their  fur-* 

;  confequently,  the  colours  of  bodies  depend  upon 

particular  rays  which  are  reileded  from  them^  or 

^mipcm  the  combination  of  fuch  rays  as  are  refle&ed  from 

^em ;  and  a  body  appears,  of  that  colour  of  which  the 

light  coming  from  it  is  chiefly  compofed. 

When  a  ray  of  light  paffes  from  a  rarer  to  a  denfer 
medium,  or  from  a  denfer  into  a  rarerj  it  ^tcrs  its  courfe^ 

*  There  it  a  h&  aot  a  little  extrtordioaiy  regarding  tKe  emanatios  ^ 

•f  nyt  fxDin  the  funt  and  which  has  been  diTcoYered  in  the  preient 
dajg  Tix.  that  there  are  invifible  rayt ,  giving  heat  but  no  light*  which 
are  Icfs  refraAable  than  the  coloured  rays ;  and  that  all  raysi  in  pro« 
pordoo  to  their  refrangibilityy  haTc  lefs  power  of  producing  heat. 
$ce  Hierichcl  OB  the  inTilible  rays  of  light.    PhyL  TpLnL  i  Boo,  part  . 

aL  p.ai4« 

if 
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if  there  be  any  obliquity  in  the  original  diredioA ;  hgi 
if  it  (trikes  from  one  medium  into  miotber  perpendioif 
larly  to  the  furf aces,  its  original  direftion  is  not  diabged: 
If  the  fay  paffing  froiti  the  air  enters  oUiquely  iata 
{rlaft  or  water,  or  any  denfer  medium,  it  turns  more 
towards  the  perpendicular  ;  but  if  it  pafles  throngli  dif 
glafs  and  emerges  again  into  the  air,  it  refmnes  its  oii* 
ginal  direftion,  diverging  from  the  perpendicohi^. 
This  effe£t  of  different  mediums  upon  the  rty  of  ligkt^ 
h  called  refra£^ion :  when  ai  ray  of  light  impingk^ 
upon  a  furface  does  not  enter,  it  rifes  again  to  the 
angle  of  its  incidence  ;  and  this  is  refiedtion; 

The  prilm  is  a  piece  of  glafs  of  a  triangular  form  ; 
the  inclined  furfaces  of  which,  when  placed  ia  tbe 
eourfe  of  the  tay  of  lights  refraft,  and  feparat6  tbt 
feveral  parts  of  the  heterogeneous  ray,  and  (hovr  H$ 
compound  nature.  If  the  fun  be  permitted  to  (hine 
into  a  dark  room  through  a  fmall  hole  in  the  window* 
fliutter,  and  the  beam  of  light  be  made  to  fall  upori 
a  glafs  prifm,  it  is,  in  paffing  through  the  glafs,  fepa* 
rated  into  its  conftituent  parts;  becaufe  the  feveral 
Coloured  rays  have  different  degrees  of  refrangibility^ 
in  the  order  in  which  I  have  already  enumerated 
them.  If  the  rays,  after  paffing  through  the  prifm, 
be  made  to  pafs  alfo  through  a  convex  glafs,  they  are 
brought  again  to  a  point  in  the  focus  of  that  glafs  ; 
and  the  efFefl:  of  the  whole  colours  thus  reunited,  is 
perfeft  whitnefs.  We  might  fufpeft  that  the  beam  of 
light  were  homogenous,  and  that  the  degree  of  refrac- 
tion gave  different  colours  to  the  rays,  were  it  not 
proved,  that  how  much  foevcr  any  of  the  coloured 
rays  is  further  refraded,  it  does  not  change  its  nature  : 

nor 
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hor  V9j1\  Tays  fuffer  any  change  by  refleftion  from  bodies 
of  different  colours,  for  minium  will  appear  yellow, 
green,  blue,  &c.  according  to  the  colour  of  the  ray  of 
figfat  dire£led  upon  it  *. 

As  the  imprefSon  of  light  remains  fome  time  upon 
the  nerve  of  the  eye,  it  gave  Sir  Ifaac  Newton  the  op- 
portunity of  examining,  whether  each  coloured  ray 
xnakes  a  diftinft  impreffion  upon  the  eye,  or  whether 
^liey  fo  aflfed  each  other  as  to  imprefs  the  fenfe  of  white- 
on  the  eyt.  When  a  burning  coal  is  whirled  in 
circle,  the  eye  perceives  an  entire  circle  of  fire,  be- 
-aufe  the  impreffion  made  by  the  coal  in  any  point  of 
lie  circle  remains  until  the  coal  returns  again  to  the 
place,  and  renews  the  fenfation.  When  all  the 
of  colours  are  painted  in  a  circle,  and  turned 
:ii  the  fame  way  with  the  burning  coal,  they  muft 
,ch  make  their  feparate  impreffion  upon  the  optic 
;  but  the  general  fenfation  is  whitenefs ;  or 
hen  the  teeth  of  a  comb  are  drawn  acrofs  the  flream 
f  light  iffiiing  from  a  prifm,  the  diffisrent  colours  arc 
^intercepted  in  fuch  quick  fucccffion,  that  a  peFfe£): 
^^rhitenefs  is  the  refult  of  the  mixture  of  impreffions, 
"TLliere  are  many  experiments  which  fhow,  that  the  in- 
<«^qua)ities  of  the  refradion  of  light  are  not  cafual ;  that 
^Vhey  do  not  depend  upon  any  irregularity  of  the  glafs : 
■^on  the  contrary,  it  is  proved,  that  every  ray  of  the 

*  It  it  founds  that  the  eoloarcd  rays  have  not  all  the  fame 
iwer  of  iUiiminaling  obje£^8 ;  tlie  orange  ray  pofTcflet  this  property 
than  the  red ;  the  yellow  more  than   the  orange,  &c» ;  and 
he  maximnm  of  illumination  h'es  in  the  brightefl  yellow  or  paleft 
en;    nor  do  the  feveral  rays  equally  afFefl  the  thennometcr* 
^Stc  Hcrfchcrs  Erp.  Phy.  Traof.  iSoo,  jp.  a.  p.  255* 

fun 
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fun  has  its  own  peculiar  degree  of  refradability,  ac* 
cording  to  which,  it  is  more  or  lefs  refrafted  in  pa& 
fiog  through  pellucid  fublbinces,  and  always  in  the 
ikme  manner :  and,  laflly,  that  the  rays  are  not  ipllt 
and  multiplied  by  the  prifm. 

When  a  ray  of  light  falls  upon  the  furfiice  of  glafs 
obliquely,  it  inclines  to  a  line  drawn  (through  the 
point  of  incidence)  perpendicular  to  the  furfacc. 


Tims  the  ray  A.  fig.  i.,  proceeding  from  the  ob- 
ject •  ,  is  refrafted  upon  entering  the  mafs  of  glafs  in 
the  direftion  B,  having  a  tendency  towards  the  per- 
pendicular line.  By  this  means,  if  a  number  of  rays 
proceeding  from  any  one  point,  as  in  fig.  2.,  fall  on  a 
convex  or  fpherical  furface  of  glafs,  ihey  will  be  in- 
flefted  fo  as  to  gather  about  the  perpendicular  line  a  a 
in  the  centre  of  the  glafs  :  which  perpendicular  line  is 
the  axis  of  the  glafs.  If  the  rays  of  light  proceeding 
from  an  objcft  be  made  to  flrikc  into  a  mafs  of  glafs 
with  a  concave  furface,  the  obliquity  with  which  they 
impinge  upon  the  furface,  being  the  reverfc  of  the 

convex 
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coxivex  furface,  they  are  not  made  to  converge  upon 
ttft^  central  line,  but  diverge  from  it. 

Farther,  the  rays  of  the  fun  when  pafEng  from  a  me« 
of  glafs  into  the  airfare  tumed^by  refra6tion,  farther 
£Tom  the  central  line  to  which  they  were  drawn  in 
sring  the  convex  furface  of  glafs.     But  if  the  rays, 
pailing  through  the  glafs,  were  in  a  dire£Uon  con- 
r^ing  to  the  perpendicular  line,  they  will  be  made 
cronverge  ftill  ferther,  as  is  feen  here  in  fig*  3. 
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**»  However,  the  rays  be  made  to  pafs  from  glafs  into 

™e  air,  and  the  furface  of  the  glafs  be  concave  as  in 

"K*  4-,  the  rays  will  be  made  to  h?tve  a  lefs  degree  of 

^^vergence,   fo  as  to  remove  the  image  *  £mher 

"^^^  the  furface  of  the  glafs.     But  if  the  rays  pafling 

*^^Ugh  the  medium  of  glafs  have  no  convergence, 

"^  pafs  in  parallel  lines,  they  will  diverge  as  the  lines 

^^    lig.  4.  do,  when  they  emerge  from  the  concave 

'urfa-r^^  of  the  glafs. 

•  in.  R  We 
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Wc  fee,  then,  the  operation  of  a  double  codMX 

glafs^in  forming  Ae  iuu^iie 
of  a  luminous  body  upon 
afurface^  If,  fbr«nin|de, 
fuch  a  glafs  be  held  be- 
tween a  candle  and  a  pieee 
of  white  paper,  (the  dif* 
tances  being  properly  adr 
jufted),  the  image  of  the 
candle  will  appear  very 
diftindly  upon  the  oppof- 
ed  furface,  but  inverted ; 
becaufe  the  rays  coming 
from  the  point  a  fig.  5,, 
converge  at  c,  and  thofe 
from  the  point  b  at  d» 
Before  proceeding  Farther  in  this  fhort  expofition  of 
the  principles  of  optics,  it  will  be  neceflary  to  take  a 
very  flight  view  of  the  ftrudure  of  the  eye. 


SIMPLE    IDEA   OF    THE    STRUCTURE    OF    THE    £YE. 

The  eye  being  that  organ  by  which  we  are  fenfible 
to  the  rays  of  light,  may  be  confidered  as  confifting  of 
two  parts ;  that  which  receives  the  impreflion,  viz. 
the  retina  or  expanded  nerve,  and  which  is  indeed  the 
organ  of  the  fenfe ;  and  the  tunics  and  humors,  the 
apparatus  by  which  the  rays  of  light  are  made  capable 
of  forming  an  impreflion  on  the  retina,  or  proper 
organ  of  the  fenfe. 

In  an  anatomical  enquiry,  it  is  chiefly  the  latter  di- 
yifiou  of  the  fubje^t  which  muft  occupy  our  attention  j 

for. 
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tor,  although  we  are  neceflarily  led  to  confider  the  na- 
ture of  the  fubftande  of  the  retina,  the  manner  in 
which  it  is  expanded,  and  fiiipported  by  adhefion,  and 
nouiiflied  by  vefTels,  we  mud  not  venture  far  in  the 
Mempt  to  inveftigate  the  manner  of  its  receiving  ot 
conveymg  the  image  of  objefts  to  the  fenforium.  We 
muft  turn  to  inveftigate  the  more  ufeful  fubjed  of  the 
Itru£bire,  ufe,  and  difeafes  *  of  the  humors  and  coats 
of  the  eye. 

It  is  the  firft  principle  of  the  conftitution  of  the  eye, 

that  the  rays  of  light  muft  be  fo  concentrated  as  to 

impinge  ftrongly  on  the  expanded  nerve  or  retina  in 

the  bottom  of  the  eye.     Now,  as  we  have  feen,  that 

a  lens  (which  is  a  double  convex  glafs)  is  neceflary,  fo 

to  concentrate  the  rays  of  light  proceeding  from  an 

obje£t,  as  to  form  a  fmall  and  lively  image  of  it,  (as  in 

marginal  plate,  fig.  5.),  fo,  in  the  fame  manner,  an 

eflential  part  of  the  eye  is  the  lens,  which  brings  the 

rays  of  light  to  a  focus ;  and  that  the  lens  may  make 

the  rays  proceeding  from  an  objeft  converge  into  an 

accurate  focus,  fo  as  to  form  a  diftinft  image  on  the 

eye,  the  vitrious  humor  is  interpofed  betwixt  the  lens  and 

the  furface  of  the  retina  :  again,  it  is  neceflary  to  the 

tonfUtution  of  the  eye,  that,  in  order  to  encreafe  the 

iphere  of  vifion,  the  anterior  part  of  it  fhall  projeft 

and  form  a  large  fegment  of  a  fmall  circle,  fo  as  to 

^ake  a  greater  circumference  into  the  fphere  of  vifion 

tthan  could  have  been  done,  had  the  larger  fphere  of 

^e  eye-ball  been  continued  on  the  fore  part.     Another 

^[leceHary  part  of  the  apparatus  of  the  eye  is  the  iris, 

•  Of  the  difeafes  only  as  they  relate  to  the  explanation  of  the 
ru6ture  and  ceconomy  of  the  eye. 

R  2  which 
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which  is  a  curtain  in  the  anterior  chatnber  of  the  eye^ 
perforated  with  a  hole,  which  is  capable  of  being  en- 
larged or  diminifhed  fo  as  to  admit  a  larger  or  fiualler 
ftream  of  light  as  may  be  necefTary  to  perfeft  viiion. 
In  this  proyifion,  we  fee  the  "neceffity  of  the  anterior 
humor  of  the  eye  being  diflferent  from  the  others  ; 
being  merely  an  aqueous  fecretion,  while  the  others 
poflefs  a  degree  of  firmnefs,  viz.  that  the  iris,  or 
curtain  of  the  eye,  may  move  with  perfed  freedom 
init« 


Kitf.« 
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The  three  humors .  of  the  eye  are  thus  fituated,  and 
have  this  general  charafter  : 

I.  The  AQUEOUS  HUMOR  is  the  anterior  humor  of 
the  eye.  It  diftends  the  anterior  and  pellucid  part  of 
the  eye,  fo  as  to  encreafe  the  fphere  of  vifion.  It  is 
perfectly  fluid,  and  of  a  watery  confiftence,  that  it 
may  allow  free  motion  to  the  iris, 

2.  The 
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^2.  The  LENS  or  christalline  humor*  is  placed 
xTiediately  behind  the  perforation  in  the  iris ;  which 
nibration  is  called  the  pupil.     The  lens  coUefts  the^ 
s  of  Jight  like  a  double  convex  glafs,  fo  as  to  con- 
Crate  them,  and  make  a  more  forcible  image  on  the 
om  of  the  eye. 

•    The  vitrious  humor  is  behind  the  lens.     It 

s  the  general  ball  of  the  eye  into  a  regular 

fpti^cix-e,  that  it  may  move  eafily  in  the  orbit ;  and  its 

^iiameter  in  the  axis  of  the  eye  is  fo  proportioned  to 

'^^^    Focal  diftance  of  the  lens,  (afFefted  alfo  in  fome 

by  the  other  humors),  that  the  image  of  an 

is  formed  accurately  on  the  furface  of  the  retina : 

^^^^ordingly,  when  the  coats  are  cut  from  the  back  of 

eye,  the  pi^ure  of  a  luminous  objeft  held  before 

pupil  is  feen  exquifitely  minute  and  diftinfl  on  the 

"c>t:tom  of  the  eye. 

AVhile  thefe  humors  have  each  its  diftincl  charac- 

►    they  poffefs,  in  proportion  to  their  denfity,  diffe- 

t  powers  of  refracting  the  rays  of.  light.     This  has 

-   ftill  farther  good  tScGt  of  correal  ing  the  aberration 

tilie  rays  and  giving  the  trueft  colours,  as  well   as 

moil  correft  image  of  the  object  prefented  to  the 


the  lucid  anterior  part  of  the  eye  be  formed  too 
xtiinent,  or  if  the  lens  of  the  eye  have  too  great  a 
^Sfee  of  convexity,  or,  laftly,  if  the  fize  of  the  ball 
^He  eye,  and  the  diameter  of  the  vitrious  humor  in 


^xis  of  the  eye  be  unufually  great,  then  the  perfon 
^^^^s    not  fee  diftinftly;  becaufe  the  powers  of  the 
^^^'lors,  in  concentrating  the  rays  of  light,  are  too 
and  the  image  of  the  object  is  not  formed  ac- 

R  3  curatcly 
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curately  oil  the  rctin^,  but  before  it.    Thus,  in  fig.  7., 

the  convexity  of  the 
cornea,  the  lucid  ante- 

• 

rior  part  of  the  eye,  or 
the  focal  powers  of  the 
lens,  being  (00  great 
for  the  length  of  the 
axis  of  the  eye,   the 
image  is  formed  at  a 
before  the  rays  reach 
the  furface  of  the  re- 
tina ;  and  after  coming 
accurately  to  the  point, 
they  again    begin    to 
diverge ;  which  diverge 
ing  rays,  ftriking  the 
furface  of  the  retina^ 
give  the  indiflinft  vifion  of  a  near-fighted  perfon.     But 
as  this  indiftinclnefs  of  vifion  proceeds  from  no  opacity, 
but  only  the  difproportion  of  the  convexity  of  the  eye 
to  the  diameter,  the  defeft  is  correded  by  the  concave 
glafs,  A  fig.  8, ;  for,  the  eflfeft  of  this  glals  being  the 
reverfe  of  the  convex,  it  caufes  the  rays  to  fall  upon 
the  furface  of  the  eye,  fo  far  diverging  from  the  per* 
pendicular  line,  (which  Is  exemplified  in  fig.  1 .),  as  to 
correfl:  the  too  great  convergence  caufed  by  the  con* 
vexity  of  the  humors.     But,  when  a  near-fighted  pcr- 
fon  has  brought  the  objedt  near  enough  to  the  eye  to 
fee  it  diftinftly,  he  fees  more  minutely,  and,  confe« 
quently,  more  clearly ;  becaufe  he  fees  the  objcfl:  larger, 
and  as  a  perfon  with  a  common  eye  does,  when  aflifled 
with  a  magnifying  glafs  or  convex  lens. 

3  Jhe 
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The  near-iigfafed  perfon  fees  diflant  obje&s  indiftm£k« 
ly ;  and  as  the  eye,  in  confequence,  refts  vdth  lek  ac- 
curaqr  upon  the  furrounding  objects,  the  piercing  look 
of  the  eye  is  diminifhed,  and  it  has  a  dulnefs  and  heavi-* 
nefs  of  afped.  Again,  the  near-fighted  perfon  knits  his 
eye-brows,  and  half  clofes  his  eye-lids :  This  he  does 
to  change  the  dire£Hon  of  the  rays,  and  to  correct  the 
inaccuracy  of  the  image,  in  a  manner  which  may  be 
underftood  by  the  following  analogy.  If  we  make  a 
card  approach  a  dream  of  light  pafEng  through  the 
wincfow,  it  will  fo  attrad  the  rays  of  light,  as  to  extend 
the  margin  of  the  figure  of  the  circular  fpot  of  light 
upon  the  wall.  In  the  fame  way,  when  a  dream  of 
fighty  proceeding  from  an  obje£t  towards  the  eye,  is 
made  to.  pals  through  a  iniall  hole,  the  circular  margin 
of  the  hole  fo  attrads  the  rays,  as  to  produce  the  fame 
eStSt  Dfith  the  concave  glafs ;  by  caufing  the  rays  to 
take  a  diredicm  outward,  as  if  proceeding  from  a  nearer 
obje£l,  the  image  is  carried  farther  back  from  the  lens ; 
and  when  a  near-fighted  perfon  peers  through  his 
eye-fids,  it  makes  the  rays  impinge  accurately  upon 
the  retina  *» 


Short^figfatednefi  may  be  produced  by  accidents.    Sometimes  I 
▼e  knowo  it  produced  by  a  piece  of  glstfs  fticking  in  the  cornea, 
caufing  great  inflammation.  Dr.  Briggs  mentions  the  cafe  of  an 
*%i  tOMnp  who  had  long  ufed  fpefiacles,  becoming  fuddenly  ihort* 
^^Igbtedf  by  catching  cold,  and  he  was  afterwards  en^^blcd  to  read 
"^l^  fnudleft  print  without  glafles.    In  general,  howerer,  it  is  by  fomc 
^^xident,  and  often  late  in  life,  that  we  become  fenfible  of  being 
:-fightcd ;  and^  in  this  caie,  men  are  very  apt  to  attribute  th« 
;ftd  to  ibme  particular  ooeonrence. 
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The  effed  of  old  age,  is  gradually  to  reduce  the  eye 
to  a  lefs  prominent  flate,  and,  confequently,  to  bring 
it  to  the  reverie  of  the  near-fighted  eye. 

From  the  decreafe  of  the  humors,  and  the  leflcned 
convexity  of  the  cornea,  the  image  of  objeds  is  not 
formed  foon  enough  to  impinge  accurately  on  the  re* 
tina,  the  rays  tend  to  form  the  image  behind  the 
retina,  as  we  fee  in  fig.  9, 

In  this  figure,  we  have 
the  effed  of  old  age  on 
the  humors  reprefentjed  ; 
without  the  intervention 
of  the  glafs  a,  the  rays 
have  a  diredion  which 
would  form  the  image  at 
fome  diftance  beyond  the 
retina,  as  at  b.     But  by 
the  convex  glafs  a,  (which 
is  of  the  nature  of  the 
common  fpedacles  for  old 
people),  the  diredion  of 
the  rays   of   light  is    fo 
correded,  that  the  image 
falls    accurately  on    the 
l)ottom  of  the  eye. 
Wc  underftand,  then,  whence  thefe  oppofite  de- 
feds  of  fight  arife  ;  that,  in  old  people,  objeds  can- 
not be  feen  diftindly  when  near,  and,  in  fhort-fighted 
people,  they  cannot  be  feen  diftindly  when  at  a  dif- 
tance.    We  fee,  alfo,   why  old  age   correds   (hort- 
fightednefs  by  gradually  reducing  the  convexity  of  the 
eye,  enabling  the  perfon  to  fee  objeds  farther  removed, 

until. 


^^^m^^ 


'w: 
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€il,  by  degrees,  he  comes  to  fee  perfeftly  at  the  dif- 

c  mod  convenient  for  the  common  affairs  of  life. 

has  been,  by  fome,  thought  extremely  difficult  to 

imt  for  the  image  appearing  to  us,  as  it  is  in  nature, 

,  fince  it  is  aftually  figured  on  the  bottom  of  the  eye 

inverted  pofture  ;  but  the  terms  above  and  below 

no  relation  to  the  image  in  the  bottom  of  the  eye, 

to  the  pofition  of  our  bodies  and  the  furrounding 

When  I  look  to  a  tall  man's  face,  I  diredt  my 

upward ;  I  obferve  his  fituation,  as  it  relates  to  an 

2[rea  before  my  eye,  or  to  a  fpace  in  the  fphere 

Arifion. 

When  an  obj6ft  approaches  towards  the  eye,  the 

eter  of  the  pifture  on  the  retina  encreafes  in  the 

e  proportion  as  the  diftance  between  the  eye  and 

e  objed  decreafes  ;  and,  confequently,  it  decreafes  in 

fame  proportion  as  the  diftance  encreafes.      But 

degree  of  brightnefs  of  the  pifture  of  an  objefi: 

the   retina  continues   the    fame  at  all  diftances, 

een  the  eye  and  the  objed,  unlefs  fome  of  the 

^rays  of  light  are  interrupted  in  their  progrefs ;   for, 

^18  the  advancing  objed  becomes  bright,  it  encreafes 

^doubly  in  length  and  breadth,  or  quadruply  in  furface. 

The  feint  appearance  of  remote  objefts,  therefore,  is 

occafioned  by  the  opacity  of  the  atmofphere. 

There  is  nothing  more  aftonifhing  in  the  ftruclure 
of  the  eye,  than  the  fenfibility  of  the  expanded  nerve, 
as  proved  by  the  extent  of  the  changes  or  degrees  of 
Kght  which  illuminate  vifible  objefts ;  or  the  great  de- 
gree of  light  which  the  eye  can  bear,  and  the  low  dcr 
^gree  of  light  at  which  objeds  are  vifible.  Thus,  the 
noportioii  betwixt  the  degrees  of  Ught  illuminating  an 

objed 
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pbjed  by  the  fun,  md  by  i^e  mooo^  at  any  eqind  add* 
tudesy  is  calculated  at  90,000  to  i  *•  Assuiiy  by 
M.  de  la  Hirers  calculation,  xve  fee  the  (ail  of  a  wind- 
inill>  fix  feet  in  diameter,  at  the  difla^ce  of  4000  toi£e& 
The  eye  bdng  fuppofed  to  be  an  jnch  in  diametar^ 
the  pi£t\ire  of  this  fail,  at  the  bottom  of  the  eye,  will 
be  go'qo  of  an  inch,  which  is  the  666th  part  of  a  Une^ 
and  is  about  the  66th  part  of  a  commpn  hain  This 
gives  us  an  idea  of  the  minuteneft  of  the  flru^ture  of 
the  optic  nerve. 

The  pupil  of  the  eye  is  formed  by  the  central  per- 
foration in  the  iris  or  curtain,  which  hangs  before  the 
lens.  This  body  haying  muCcularity,  is  moveable ;  it 
dilates  or  contrails  the  hole  or  pupil,  tranfmitting  the 
rays  fo  as  to  adapt  the  diameter  of  the  ftream  of  light^ 
darting  into  the  eye,  to  the  intenfity  or  degree  of  light. 
If  a  body  is  illuminated  but  faintly,  the  piq>il  is  (jm^ 
fenfibly  to  us)  enlarged,  and  a  greater  quantity  of  the 
rays  are  allowed  to  be  tranfmitted  to  the  retina.  But 
as  the  convexity  of  the  pellucid  part  of  the  eye,  and 
the  concentrating  powers  of  the  lens,  ren^ain  the  iame| 
the  fize  of  the  image  is  not  altered  by  this  dilatation 
of  the  pupil,  but  only  the  (trength  of  the  image  or 
pidure  in  the  bottom  of  the  eye  is  encreafed. 

We  underftand  that  the  rays  of  light  are  refraded, 
when  they  pafs  out  of  one  medium  into  another  of  dif- 
ferent denfity. — For  example,  the  rays  of  light  arc  re^ 
fra£ted  towards  the  perpendicular  line,  when  they  enter 
the  cornea  of  the  human  eye ;  but  they  will  be  re^ 
fra&ed  in  a  very  fmall  degree  in  entering  the  cornea 

*  See  Smith's  Optics,  toI.  i.  p.  39. 
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^f  fifty  becaufe  the  aqueous  humor  is  of  the  fame.dexv 
£ty  unth  the  fluid  from  which  the  rays  of  light  are 
-nanfmitted ;  accordingly,  the  cornea  of  iifhes  is  not  pro- 
aoinent :  this  would  limit  their  fphere  of  vifion,  were  not 
^e  flatne&  of  the  cornea  countera&ed  by  the  promi- 
jDi^nce  of  the  whole  eye,  and  the  more  anterior  fituation 
of  the  chryftalline  lens ;  a  large  pupil  and  long  diameter 
of  the  eye  we  fliall  afterwards  find  to  be  neceflary  tq  the 
dUtinft  vifion  of  fifhes  *• 

It  is  natural,  on  the  prefent  occafion,  to  inquire  uito 
Ac  effe^  of  the  feyeral  humors  of  the  eye,  in  pro- 
ducing in  thofe  who  are  fhort-fighted,  the  obfcurity 
aiifing  from  the  double  appearance  of  fmall  and  fhining 
pdnts.  This  is  prettily  explained  by  Jurin,  upon  Sir 
Upc  Newton's  principle,  concerning  the  fits  of  eafy 
refra£Hon  and  reflection  of  light. 

The  horns  of  the  new  moon,  or  the  top  of  a  diftant 
fpire,  or  the  lines  Upon  the  face  of  a  clock,  appear 
double  or  triple,  and  fometimes  much  more  multiplied, 
to  a  ihort-fighted  perfon.  The  fame  appearance  will 
be  given  when  an  objed  is  held  too  near  the  eye,  for 
perfed  vifion.  If  the  light  is  feen  through  a  narrow 
flit  in  a  board,  and  the  board  is  brought  nearer  to  the 
eye  than  the  point  of  diflind  vifion,  the  aperture  wiH 


*  Neither  fifli  out  of  water,  nor  other  animab  within  water,  can 
fee  an  objeA  diftindily.  Divers  fee  objcd^s  as  an  old  man  would  do 
through  a  very  concave  glafs  put  near  to  the  eye ;  and  it  has  been 
found,  that  the  convexity  of  fpefiacles  for  divers  in  the  fea  muft  be 
that  of  a  double  convex  glafs,  equal  on  both  (ides  to  the  convexity, 
of  the  cornea.  The  neceifity  of  this  is  plain  ;  the  aqueous  humor 
being  of  the  fame  denfity  with  the  water,  there :is  in  it  no  refraAioo^ 
|Ui4  this  deficiency  muft  be  fupplied. 

appear 
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appear  'double,  or  as  two  luminous  lines,  with  a  dark 
line  between  them ;  and  as  the  diftance  is  varied,  two, 
three,  four,  or  five  dark  and  luminous  lines  will  be 
obferved.     There  are  many  fuch  deceptions  in  viewing 
luminous  bodies ;  all  of  them  proceed  from  the  fame 
caufe,  which  is  this  :-r Before  Sir  Ifaac  Newton's  phi- 
lofophy  was  acknowledged,  it  was  the  received  opinion, 
that  light  was  reflefted  from  the  furface  of  bodies  by 
its  impinging  agaihil  their  folid  parts,  and  reboxmding 
from  them  like  a  tennis-ball  when  ftruck  againft  a  hard 
and  refitting  furfiaice  :  frirther,  as  they  faw  that  part  of 
the  rays  of  light  were  in  glafs  reflected,  and  the  reft/ 
tranfmitted,  they  conceived  that  part  entered  the  pores 
of  the  glafe  and  part  impinged  upon  its  foUd  parts. 
But  this  does  not  account  for  the  refractions  which 
take  place  when  the  rays  have  paffed  the  glafs,  and  are 
about  to  be  tranfmitted  into  the  air,  they  cannot  find 
folid  parts  to  ftrike  againft  in  entering  the  air,  for  the 
refraftion  of  the  light  is  greater  in  pafling  from  the 
glafs  into  the  air,  than  from  the  air  into  the  glafs ;  and 
if  water  be  placed  behind  the  glafs,  the  refraftion  of 
rays  pafling  out  from  the  glafs  is  not  encreafed  but  di- 
miniflied,  by  this  fubftitute  for  the  rarer  medium  of  the 
air.     Again,  when  two  glafles  touch  each  other,  no 
refraftion  is  made  in  rays  pafling  from  the  one  into 
the  other.     To  explain  this,  Sir  Ifaac  Newton  taught, 
that  in  the  progrefs  of  rays  of  light,  there  is  an  alter- 
nation of  fits  of  eafy  tranfition  or  refleftion ;  or,  in 
other  words,  that  there  is  a  change  of  difpofition  in 
the  rays,  to  be  either  tranfmitted  by  refradion,  or  to 
be  reflefted  by  the  furface  of  a  tranfparent  medium, 

Juria 
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Jurin  illutlrates  this  opinion,  and  its  application  to  our 
prefent  purpofe,  in  this  maimer, 
Suppofe  that   a  b  d, 

and  B  D  F,  are  mediums 

of  different  denfity,  and 

cihat  their  furfaces  are  in> 

Cerceded  by  the  line  b  d  ; 

a^gain,  let  a  be  a  pencil 

c^f   rays,    which,    iffuing 

£roni  this  point,  falls  upon 

:^  4Z  D,  as  the  refbding 

f  uriace  b  o  d  is  convex, 

•an*^  no  two  points  of  it, 

Aom  a  to  D,  are  equally 

«]iflant  from  the  fource  of 

ihe  rays  a  j    and,  as  the 

:xayS  of  tight,  in  their  pro- 
^refs,  alter  alternately 
£rom  the  fit  of  refraftion 
ta  the  fit  of  refle^on, 
diey  muft  be  in  part  re- 
Jraded  to  the  focus  p,  and 
TeBe&ed  in  the  dire£tion  of  the  dotted  fines  c  e.  Hius, 
if  the  ray  A  a  happens  to  be  in  difpofition  to  pafs 
through  the  medium  b  d  f,  it  will  pafs  on  towards  the 
pcunt  p.  If  the  next  ray  a  ^  fhould  be  in  no  fit  to  be 
tianfinitted,  becaufe,  being  in  a  degri^e  £uther  ad- 
vanced from  its  fource  a,  it  has  changed  to  the  fit  of 
reflection,  then  it  will  not  be  reiraCted  towards  the 
fix:us  F,  but  reflected  off  towards  c ;  but,  again,  the  ray 
A  D  being  advanced  &rther  from  its  fource,  it  mil 
impinge  upon  the  furface  s  d,  during  its  difpofition 
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'  to  refraction,  and  will  concentrate  iti  beams  at  f  ;  ai 
fo  with  all  the  others,  alternately  reflefied  and  ii  "" 
fraftcd. 

The  confequence  of  this  obllruQion  to  the  equ&V.^^^KJ 
refraQion  of  light,  is,  that  the  image  formed  at  r  is^x.^^- 
feeble  ;  but  ftill  it  is  difUnft  and  perfed ;  becadfe  the^^i^c:^ 
tranfmitted  rays  are  regularly  concentrated,  ind  fonn  ■  ■  ^ 
the  proper  focus.  But  if  the  cotiver^g  rap  fhoufaLKiv^ 
be  received  upon  a  plain  before  they  arrive  at  the  focus  ^^..^klj 
7>  the  reSefted  rays  of  light  will  have  left  fpaces  daric  .=^^B^ 

where  they  would  have  fellen  by  refiraftion,  and,  coo -^^ 

fequently,  dillind  luminous  circles  will  be  thrown  Ml  ^^C*^ 
the  plain :  again,  if  the  plain  furfece  be  oppofed  to  ^  * 
the  rays,  after  they  have  formed  their  focus,  and  are  -^^^^ 
again  difperfing  after  having  croffed,  the  lame  unequal  ^^-  ' 
efie£t  of  light  and  dark  circles  will  be  thrown  on  it ;  a^»» 
though  now,  the  rays  of  the  right  fide  of  the  pencil  ^^^ 
B  D  F,  will  form  the  left  of  the  pencil  f  g  h, 

B  ^  How    the    chafigcaUe       "^^ 

ftate  of  the  rays  produces  "* 

the  indiftinftnels  of  the  " 

near-fighted  eye,  mdy  be 
underftood  from  this  (i  i.) 
diagram.    When  the  rays  " 

A  ftrike  the  convex  fur- 
fiice  of  the  cornea,  part 
of  them  will  be  reflefted 
fi;om  the  furface  of  the 
cornea,  in  the  dire£tiott 
of  the  lines  B  b,  when 
they  will  confequently 
ftrike  upoa  the  convex 
iurface 
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jJurface  of  the  lens  in  luminous  rings,  thefe  rings  will 

ftill  farther  multiplied  and  diminiflied  in  diameter, 

being  in  part  tranfmitted,  in  part  refle&ed,  from 

-^e  furfaces  of  the  lens  c^  and  vitrious  humor  d  d. 

"Thefe  effeSs  of  the  alternate  difpofition  of  the  rays  for ' 

^^ranfmiilion  and  refle£tion  would  not  be  perceptible, 

•^d  the  converging  powers  of  the  cornea  and  lens  bring 

the  focus  of  the  rays  exadly  to  the  furface  of  the 

Tetina;  but  as  the  focus  is  formed  at  e,  fome  way 

"before  the  retina,  the  rays  have  decuiTated  and  fpread 

out  again  before  they  form  the  image  upon  the  bottom 

of  the  eye.     Inftead,  therefore,  of  forming  an  accurate 

image,  they  are  fpread  out  into  concentric  circles ;  or 

in  a  lefier  degree,  the  perfon  experiences  aT  confufed 

outline  of  the  objeft,  which  becomes  furrounded  with, 

ieveral  rings  or  falfe  outlines  *• 

*  HjfU  ofeafy  tranjiuon^  it  was  not  meant  by  Sir  Ifaac  Newton 
that  the  rays  mufl  necciTarily  be  tranfmittcd  through  every  pellucid 
medium,  and  at  any  obliquity  of  incidence,  but  only  that  the  ray 
was  more  eafily  tranfmitted  and  more  difficultly  receded ;  nor  wai 
k  meant  that,  during  its^  ^  ^^fy  rtfleQum^  it  was  abfolutely  inca- 
pable of  being  traQCsiitted,  but  only  more  readily  refleded  tha« 
tnaiJDuttcd. 
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CHAP.    II. 
OF  THE  COATS  OF  THE  EYE. 

• 

OPEAKING  generally,  and  without  confidering  the 
,  minuter  divifions  of  anatomifts,  we  may  fay,  that  there 
are  three  proper  coats  of  the  eye,  viz.  the  sclerotic 
COAT,  giving  ftrength  ;  the  choroid  coat,  being,  the 
vehicle  of  the  chief  vafcular  ftrufture  of  the  eye  j  and 
the  RETINA,  or  expanded  nerve,  being  the  organ  it- 
felf.  Thefe  are  the  proper  coats  of  the  eye ;  but  there 
are  others  which  may  be  called  the  partial  or  acceflbry 
coats,  being  thofe  which  do  not  completely  furround 
the  eye,  viz.  the  albuginea  and  conjunctiva*. 
There  are  others,  dill,  which  are  called  capfular  coats  ; 
and  thefe  are  the  tranfparent  tunics  which  immediately 
furround  the  humors,  as  the  capfule  of  the  lens  and 
pellucid  membrane  of  the  vitrious  humor. 

Although  many  of  thefe  coats  may  be  capable  of 
being  divided  by  the  art  of  the  anatomift,  either  by  the 
knife,  by  injeftions,  which  form  extravafation  between 
their  layers,  by  maceration,  or  by  the  chemical  aftion 
of  fluids  ;  yet  it  is  better,  in  a  general  enumeration,  to 
take  a  natural  divifion  and  charader,  than  to  enume- 
rate  their  feveral  lamina. 

♦  Colombicr  Sandifort  Thcf.  Diffcrt. 

OP 
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OF   THE    SCLEROTIC    COAT. 

The  fclerotic  coat  is  fo  called  from  its  hardnefs  •• 
The  fclerotica  and  cornea  are  often  confidered  as  ^one 
continued  coat  invefling  the  eye ;  hmce  they  fay,  the 
opaque  and  the  ludd  cornea.  But,  although  thefQ 
parts  are  adually  in  union,  yet  as  they  are  really  of  fo 
very  different  a  nature,  we  muft  confider  them  apart^ 
and  treat  at  prefent  only  of  the  opaque  white  fclerotic 
coat. 

The  fclerotic  coat  is  a  flrong,  firm,  and  white  mem- 
Ibrane,  confiding  of  lamellae  firmly  attached  and  in- 
terwoven, and  not  capable  of  being  regularly  fepaiate4 
by  maceration ;  it  has  the  denfenefs  of  tanned  leather. 
In  firmnefs,  whitenefs,  opacity,  and  the  little  appearance 
of  vafcularity,  it  more  refembles  the  dura  mater  than 
any  other  membrane  of  the  body. 

In  adults,  the  fclerotic  coat  is  fhronger  and  firmer, 
comparatively,  than  in  the  fcetus  ;  the  cornea  lefs  fo. 
On  the  outer  furface,  it  has  (towards  the  orbit)  a  loofe 
cellular  membrane  attached  to  it,  which  allows  the 
motion  of  the  eye-ball.  Upon  the  fore  part,  it  is  in* 
vefled  by  the  tunica  albuginea  or  tendinea.  Upon  its 
inner  furface,  it  has  a  loofe  and  foft  membrane  which 
connects  it  with  the  choroid  coat. 

In  birds,  and  the  tortoife,  the  pofterior  part  of  the 
fclerotic  coat  is  thin ;  the  fore  part  of  it  is  fplit  into 
laminse,  betwixt  which  there  are  interpofed  thin  plat^ 

*  Dun  feu  fclerotica ;  Vdaliut,  Ruyfchj  &c. 

VoL.ffl.  S  of 
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of  bone  *,  while  in  fiflies  it  is  in  part  cartilaginous  tj  but 
thin  and  traufparent,   fo  that  there   appears  a  very 
beautiful  fpotted  coat  beneath  it.     There  are  alfo  feen 
in  the  fclerotic  of  filhes  little  white  granules  like  glands. 
The  vagina  of  the  optic  nerve  can  be  feparated  into 
two  laminee  §  ;  the  outer  one  is  bbferved-  to  unite  in* 
dmately  with  the  outer  part  of  the  fclerotic  coat,  whilo 
the  inner  lamina  of  the  vagina  is  continuous  with  its 
inner  futface.     The  pia  mater,  too,  fays  Zinn,  when 
it  has  pierced  the  foramen  in  the  fclerotic  coat,  alongil 
with  the  fubftance  of  the  nerve,  expands  upon  the 
inner  furface  of  this  coat,  and  extends  even  to  the 
cornea,  and  foims  one  of  its  intimate  laminse.     This 
mud  be  only  that  part  of  the  pia  mater  which  invefts 
the  optic  nerve,  or,  more  ftriftly  fpeaking,  that  mem- 
brane which  (lands  in  the  fame  relation  to  the  nerve 
that  the  arachnoid  coat  does  to  the  brain ;  for  the 
membrane,  which  fmks  into  intimate  union  with  the 
nerve,  accompanies  it  even  in  forming  the  retina  J. 

The 

*  Cuvicr,  vc«.  I.  p.  3^7. 

f  Morgagni  1'  pill.  An.  xvi.  40.      Cuvicr,  388. 

§  Ruyfch,  ZInn. 

X  It  may  be  well,  in  this  place,  to  detail  at  once  the  opinioxM  of 
the  chief  fupporter  of  that  fchcmc  of  the  coats  of  the  eye,  which 
derivii  them  all  fiom  the  invcftiiig  membranes  of  the  brain  and  optic 
nerve.  M.  le  Cat,  in  his  Traitt  dcs  Sens^  defcrlbes  them  thuS: — 
When  the  opllc  nerve  lias  entered  the  orbit,  the  dura  mater,  whic^ 
furrotinds  it,  fplits  into  twolaminz  ;  the  external  one  attaches  to  the 
orbit,  and  forms  tne  pcriofteum,  the  other  forms  the  vagina  of  the 
ijcrvc.  Li  the  angle  formed  by  thefe,  the  mufclcs  of  the  eye  arifc^ 
Thib  continued  (heath  of  the  nerve,  he  continues,  expands  into  the 
glgbtCuf  ibc  cyei  a«  the  mafi  oF^lafs  is  blown  into  a  bottle.    The 

duni 
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The  fclerotic  coat  is  the  great  fupport  of  the  glo* 
tnilar  figure  of  the  eye ;  it  defends  the  more  delicate 
internal  flru&ure  from  Highter  injuries,  by  its  ftrength  ; 
tod  from  the  progrefs  of  inflainmation,  by  being  of  a 
ftrudure  but  little  vafcular,  and  not  prone  to  difeafe« 
That  inBammation  which  we  fee  to  be  fo  frequent  in  the 
tye,  is  not  in  the  fclerotica,  but  in  the  adventitiouai 
coat,  the  conjunctiva*  But  in  proportion  as  the  fcle>« 
rotic  coat  refills  preflfure  and  the  progrefs  of  difeafe 
front  without,  it  reiifts  the  fweUing  of  the  parts  within 
t^hen  they  become  difeafed,  and  gives  the  greateft 
torture. 

Of  what  importance  the  entirenefs  of  the  coats,  and 
the  uniform  refiftance  of  the  humors  of  the  eye  is  to 

the  healthy  (late  of  the  organ,  will  be  afterwards  exa<* 

< 

inined. 


OF    THE    CORNEA. 


The  comeji  is  fo  called,  from  being  firm,  tranfpaa 
^^nt,  and  compofed  of  laminae  *.     It  is  the  pellucid 


ara  mater  of  the  nerve  Is  expanded  Into  the  cornea  (viz.  fclerotica). 
*he  fecond  envelope,  or  pia  mater,  forms  two  laniise ;  the  cd^ 
applied  to  the  fclerotic  coat,  and  the  other  forms  the  choroid  eoaU 
ie  choroid  coat  divides  anteriorly^  and'  forms  the  iris  and  ciliary 
^rocefles.  The  internal  medullary  part  of  the  optic  nerve  forms  the 
Retina.  Finally,  "  L'ccil  eft  trcs  evidemment  I'cxtremit^  ncrveufc 
^*  epanouie  bourfouflce  en  bouton  creux  &  plein  de  liqnemv.*' 
t>.  158. 

*  *'  Coriiu  modo  dura,  Sr  comu  inftar  in  laminas  dividl  radique 
•  potctt/'     Veffallus. 

S  a  drcic 
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circle  on  the  fore  part  of  the  eye,  which  feems  vafie* 
g^ted  with  colours  ;  though  this  is  a  deception,  owing 
to  its  perfeft  tranfparency.  '  The  circle  of  the  cornea 
is,  however,  far  from  being  regular ;  its  margin  is  flat 
towards  the  nofe. 

The  cornea  coniifls  of  laminae  ;  betwixt  which,  there 
is  interpofed  a  cellular  fubflance,  filled  with  a  perfe&ly 
^^        pellucid  fluid  *.     Thefe  cells  feem,  like  the  common 
cellular  membrane  of  the  body,  to  have  a  free  com- 
munication  with  each  other,  fo  that  the  fluid  freely 
exudes,  and  as  quickly  is  imbibed,  by  maceration.   The 
fuUnefs  of  the  cornea,  with  the  perfeft  tranfparency 
of  the  fluid,  gives  a  brillancy  to  the  eye,  and  is  a  fign 
of  health  ;  the  reverfe  dims  the  eye,  and,  with  the  fal-» 
Icn  features,  accompanies  ill  health.    Steno  obferved, 
and  Petit  confirmed,  the  faft  t,  that  the  pores  on  the 
furface  of  the  cornea  exuded  the  fluid  which  fills  the 
cells  of  the  cornea ;  and  that,  after  the  furface  was 
carefully  dried  by  preflure,  the  moifture  might  be  feen 
to  form  in  drops  upon  the  furface.     The  moifture  can 
be  thus  forced  out  from  the  pores  of  either  furface  of 
the   cornea  |.      This    moifture    becomes    dull    and 
clamy  on  the  approach  of  death,  and  forms  fometimes 
a  pelicle  over  the  cornea.     The  laxity  with  which  the 
laminae  of  the  cornea  are  connefted,  may  be,  in  fome 
meafure,  demonftrated,  by  taking  it  betwixt  the  finger 
and  thumb  ;  we  fhall  then  find,  that  the  layers  can  be 
made  to  glide  very  freely  on  each  other.     In  the  foetus, 
and  in  young  children,  the  cornea  is  of  great  thicknefs, 

*  Subftantia  fpongiofa  Valfalvx. 

f  Sec  alfo  Hoviuf,  p.  8a.  %  Zinn. 

8  and 
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and  refifts  the  point  of  the  lancet  or  fcizzars*    This 

vdfiftance  in  the  foetus  proceeds  from  a  great -degree 

of  toughnefs,  while,  in  the  adult,  the  furface  of  the 

cornea  is  fo  hard,  that  I  have  often  feeh  the  point  of 

che  knife,  in  extrading  the  catarad,  bend  upon  it. 

This  turning  of  the  elaftic  point  of  the  knife  is  very 

apt  to  give  a  wrong  diredion  to  the  incifion ;  and,  in* 

this  occurred  to  me  in  my  firft  operation. 

Thert  is  a  pelicle,  or  exceedingly  thin  coat,  which, 

maceration,  can  be  taken  off  from  the  furface  of 

cornea.     This  is  generally  underftood  to  be  the 

onjun£tiva  continued  over  it.     But  I  cannot  help  ex- 

f&ng  myfelf  as  averfe  to  the  ideas  of  thofe  anatomifts 

ho  confider  every  membrane,  which  can  be  traced 

-^from  another  by  difledion,  as  either  derived  from  it, 

^«or  in  any  way  allied  to  it.    This  can  furely  ferve  no 

-uieful  purpofe,  if,  as  here,  the  membranes  differ  in  their 

mjSe  i  are  changed  in  their  appearance ;   and  h»re  no 

^milarity  in  fhndure,  function,  or  difeafes. 

The  membrane  in  fifhes,  analogous  to  the  adnata, 
lies  loofe  over  the  cornea ;  and,  in  ierpents,  it  is  thrown 
off  from  the  cornea,  with  the  fcales  of  the  body,  and 
remains  attached  to  the  cafl  (kin  of  the  head ;  and  in 
jthe  foetus  calf,  I  have  forced  the  blood  in  the  veffels  of 
the  conjun&iva  into  veffels  palling  over  the  furface  of 
ihe  cornea. 

By  maceration,  I  have  found,  raifed  in  the  fluid,  a 
very  delicate  and  tranfparent  membrane  from  the  inner 
furface  of  the  cornea  j  and,  after  long  continued  foak- 
Ing,  the  whole  cornea  can  be  taken  out  of  the  fclcrotic 
foat^  like  an  optician's  glafs  from  its  frame. 

S  3  The 
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The  cornea  poffeffes  great  fenfibility ;  although  mucl 
of  the  pain,  from  hard  bodies  flying  into  the  eye,  is  t 
be.  attributed  to  the  motion  of  the  eye-lids,  and  the 
fenfibility  with  which  they  are  endued.  When  a  fplin 
of  glafs  or  metal  (Irikes  and  (ticks  in  the  comea,  ia— ? 
flammation  is  excited ;  in  confequence  of  this,  y 
carrying  red  blood  ftrike  into  it,  or  (hoot  over  its  fur 
face  in  a  new  film  of  membrane  *.    Petit  thought  h 
obferved  firfl  in  a  negroe,  and  afterwards  in  a 
of  inftances,  red  lines  in  the  cornea ;  which  he  C(»i* 
cdved  to  be  the  anaftamofing  of  veffels.     There  are, 
befides,   fays  he,   many  circumflances  which   argue 
that  there  are  blood-veflels  in  the  cornea.     When  the 
eye  receives  a  ftrokc,  there  is  often  blood  effufed  in 
its  fubftance;  abceiTes,  alfo,  are  found  within  it,  and 
phlyflaense  on  its  furface  ;  and  in  great  inflammation 
of  the  eye,  the  cornea  appears  red ;  which,  he  fup- 
pofed,  muft  be  produced  by  the  fame  caufe  which 
makes  the  albuginca  red,  viz.  the  enlargement  of  its 
veflels,    and  the   circulation  of  red  blood.     But  we 
muft  not  imagine,  he  continues,  that,  in  the  natural 
ftate,  red  blood  circulates  in  the  cornea  ;  for  the  vef- 
fels are  not  to  be  feen  with  the  microfcope ;  nor  arc 
they  penetrated  by  injeclion  ;  nor  do  they  appear  in 
the  foetus ;  nor,  when  little  abccfles  are  formed  in  the 
cornea  ;  but  only  vv  hen  violence  has  been  done  by  a 
llroke  upon  the  eye.     In  an  eye  in  which  the  tunica 

*  I  have  found  the  fpark  from  Iron,  in  blackfmlths  and  noafons, 
buried  in  the  cornea  for  fcveral  days  (fome  authors  fay  months), 
without  exciting  pain  or  much  inconvenience.  I  have  alfo  more  than 
wncc  picked  a  little  black  llcugh  from  the  cornea,  miftaking  it  for  si 
piece  of  lion,  wlicn  it  was  only  the  coufcquenc:  of  the  injury. 

conjunftiva 
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onjum^va  was  mo/t  minutely  injeded,  as  well  as  the 
temal  veffels  of  the  eye,  I  had  refolved,  carefully  to 
xamme  the  flru£ture  qf  the,  cornea ;  and  after  a  long 
aceration,  in  which  it  had  greatly  fwelled,  I  obferved 
let  of  veiTels  totally  diflind  from  the  jextremities  of 
minute  blood-veflels.     The  minute  blood-veflels 
hich  were  injeded,  ftopt  abruptly  on  the  margin  of 
cornea.    But  thefe  I  now  mention  are  particular ; 
Mhcy  are  in  great  profufion,  large,  and  perfedly  pel- 
lucid ;  they  are  large  towards  the  middle  of  the  cornea, 
-and  diminifli  towards  the  margin.     Their  free  commu- 
^^ucation  formed  a  net-work  deep  in  the  thickened  fub- 
^iaBce  of  the  cornea.     The  fize,  perfect  pellucidnefs, 
and  intimate  connexion  of  thefe  vefleLs,  might  perhaps 
-incline  one  to  call  this  a  cellular  flrudure. 

Mr.  Home  *  fays,  that  an  irritation  on  the  edge  of 

the  cornea,  aild  \v4iich  includes  the  tunica  conjunSiva, 

^wiU  produce  greater  inflammation,  and  more  quickly, ' 

than  a  ftronger  excitement  would  produce  on  the  centre 

of  the  cornea.     This  remark  is  prob?.bly  from  obfcr- ' 

vation ;  but  he  adds,  it  is  impoflible  that  the  vefl'els  of 

the  cornea,  which   naturally  carry   lymph   only,   or 

"ferum,  can  be  made  to  carry  red  blood,  unlefs  the 

irritation  extends  to  fome  neighbouring  part  fupplied 

with  red  blood.     This,  certainly,  is  an  erroneous  idea ; 

for  the  little  opacities  which  furround  fpiculae  fticking 

in  the  cornea,  the  ulcerations  on  its  furface,  and  littlq 

abcefles  within  its  layers  t>  are  the  effeft  of  inflamma- 

•  Philof.  Tranf.  1 797,  p.  20. 

f-  Viz.  Onyx,  unguis,  an  abccfs  between  tlie  laminx  of  the  cornea, 
from  ^  fuppofcd  refcmblancc  to  the  figure  of  a  nail  pared  from  the 
finger. 

S  4  tion 
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tion  of  the  part  modified  by  its  pecuUar  ftrufturc ;  and 
thefe  will  all  take  place  while  the  margin  of  the  cornea 
remains  clear,  and  there  is  no  apparent  connection  of 
inflammation,  or  of  veffels  with  the  conjunftiva. 

Veflels  attach  themfelves  both  to  the  inner  and  to 
the  outer  furface  of  the  cornea ;  and  when  it  becomes 
fpongy  and  vafcular  in  this  way,  little  can  be  explained 
of  its  natural  ftrufture.  Thus,  the  pannus  and  pteiy- 
gium  are  membranes  which  ftretch  acrofs  and  adhere 
to  the  cornea,  while  the  iris  frequently  attaches  to  its 
infide.  In  this  cafe,  the  cornea  becomes  fpongy,  thick, 
and  vafcular ;  and,  when  cut,  there  is  red  blood  in 
it  •  ;  and  in  ftaphyloma  tj  the  iris  is  generally  attached 
to  the  cornea.  I  have  a  preparation  in  which  the  form 
and  charafter  of  the  iris  is  entirely  loft  ;  it  is  extended 
Into  a  reticulated  membrane  which  lines  the  furface  of 
the  extended  cornea. 


OF    THE    CHOROID    COAT. 

The  choroid  is  the  vafcular  tunic  of  the  eye ;  it  is 
fo  called  from  its  refemblance  to  one  of  the  mem- 
branes of  the  fecundines.  It  is  the  middle  coat  of  the 
eye,  lying  betwixt  the  fclerotic  coat  and  retina.  In- 
jeftions  fhow  it  to  confift  of  two  layers  of  cellular 

f  Pterygium,  is  a  membrane  which  extendj jj^ver  the  cornea 
from  the  canlhus.     Pannus,  is  a  congeries  of  blood  vcCTds,  which 
extenci^  over  tlic  cornea,  and  is  Icfs  uniform  than  the  pterygium. 

•f  Staphyloma  uvea,  a  protrufion  and  opacity  of  the  cornea ; 
which,  fiom  the  lofs  of  tranfparcncy  and  the  general  appearance  of 
tU  tumor,  is  fuppofcd  to  refcmblc  a  grape. 

tiflue^ 
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dflue ;  and  it  has  upon  its  inner  furface  a  pigment^ 

hich  being  fometimes  firm,  might  be  taken  for  a 

embrane.    It  was  Ruyfch  who  obferved  this  divifion 

f  the  choroid  coat  into  two  laminae  ;  and  the  inner 

,  his  fon  called  the  tunica  Ruyfchiana:  but  of 

hefe  hereafter. 

Thofe  anatomifts  who  fuppofed  the  fclerotic  coat  to 

the  produdion  of  the  dura  mater,  naturally  con- 

^crluded,  that  the  choroid  coat  was  d^ved  from  the 

ia  mater ;  and  as  Ruyfch  found  it  to  be  divifible  into 

laminx,  fo  Sladius  found  the  pia  mater  to  confift 

f  two  membranes.     It  followed,  that  the  one  lamina 

50f  the  choroid  coat  was  the  continuation  of  the  tunica 

arachnoides,  and  the  other  of  the  pia  mater ;  but  this 

account  of  thefe  membranes  has  no  fupport  from  ob- 

denration.     Betwixt  the  pia  mater  and  choroid  coat, 

there  is  no  refemblance ;  the  latter  we  Ihall  find  loaded 

'with  veffels  ;  but  thefe  veffels  are  peculiar,  and  mini- 

Her  to  a  fecreting  furfece*    The  pia  mater  in  the  brain^ 

and  optic  nerve,  is  in  ftrid  union  with  the  fubftance 

of  the  brain,  and  fupports  and  nourifhes  it ;  but  the 

dioroid  coat  has  no  connediion  with  the  retina  or  ex* 

panded  nerve*  > 

There  can  be  no  better  mark  of  diftindUon  between 
membranes  than  their  degree  of  vafcularity,  and  par- 
ticularly in  the  manner  of  the  diftribution  of  their 
yefiels.  The  choroid  coat  is  mod  particular  in  the 
diftribution  of  its  arteries  and  veins.  The  great  arte- 
rial vafcularity  of  the  choroid  coat  is  to  be  feen  only 
after  a  very  minute  inje^on,  and  the  venous  vafcu- 
hrity  after  artificial  or  accidental  inftu'dion  of  the 
blood,  or  by  a  fuccefsful  injection  from  the  fuperior 

9ava ; 
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c^va  ;  although  the  very  great  vafcularity  of  thU  cott 
was  known  to  our  oldeft  writers,  yet  the  appearance 
of  thefe  vefTcis,  when  empty,  has  deceived  many» 
Morgagni  *  and  Maitre-jean,  h^ve  defcribed  &brcf 
which  they  affirm  to  be  diftind  from  the  veflels,  but 
which  prove  to  be,  in  fad,  the  appearance  prefenJto^ 
Jby  the  collapfed  vefTds. 

The  great  peculiarity  of  the  choroid  coat^  is  its  he* 
ing  a  fecreting  membrane  ;  by  which  I  mean,  that 
the  pigmentum  nigrum  which  is  applied  to  the  xnedu)- 
lary  lamina  of  the  retina  being  a  fecretion,  the  cborQii4 
coat  has  neceiTarily  that  peculiar  (trudure  of  veflelf 
which  belongs  to  the  fecreting  membrane*  This  flxuc- 
ture  has  enabled  anatomifts  to  tear  it  into  laniinflB. 
JFor  that  part  of  the  choroid  coat  ne;fct  the  £c;]brotic 
coat,  is  merely  a  vehicle  of  veffels  and  nerves,  and  is 
a  tiffue  of  them  conneded  by  very  fine  cellular  axem« 
.brane.  The  internal  part,  again,  is  organized  into  ^ 
fecreting  furface,  and  is  the  tunica  Ruyfchiana.  I  con- 
ceive, that  the  divifion  into  the  choroid  coat  and 
tunica  Ruyfchiana,  is  warranted  from  the  nature  of  the 
membrane,  as  the  divifions  of  the  coats  of  the  intef- 
tines  are. 

Morgagni  fays,  that  from  his  earlieft  youth,  he  had 
many  proofs  that  the  choroid  coat  was  not  (ingle  in 
brutes ;  he  afTerts,  alfo,  that  Francifcus  Silvius  and 
Gucnellonius  had  demonftrated  the  double  laminae  of 
tliis  membrane  before  Ruyfchf.  Certain  it  is,  that 
Ruyfch  was  not  fo  fortunate  in  afcribing  a  ufe  to  thi^ 

*  Morgagni  rplft.  Anat.  xvli.  2. 
f  Idem.  ibid.  3. 

tum'ca 
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tunica  Ruyfchiapa.  He  fuppofed  that  it  gives  (Iraigth 
to  the  choroid  coat,  ajid,  by  b^ging  a  greater  affliu;: 
of  arterial  bipod,  fupplies  the  neceflary  bostt  to  thfs 
Dtherwife  cold  humors  *. 

Tap£TUm.  The  internal  furface  of  the  chordd 
coat  has  been  long  called  tapetum,  from  its  villous  or 
fleecy  appearance,  when  feen  through  the  microfcopcu 
This  furface  in  the  adult  is  of  a  brown  colour }  in  very 
young  fmbjeds  It  is  red  and  bloody ;  and,  when  mi* 
PUCdy  iqjeded,  it  is  like  {carlet  cloth.  It  is  by  this 
valciidar  fu^ce  or  tapetum  that  the  black  pigment^ 
which  is  laid  under  the  expanded  retinsi  in  the  human 
eye,  is  fecreted. 

The  FiGMEjf^vM  NIGRUM.  The  pigmentum  ni- 
grum is  the  black  or  deep  brown  mucous  fubftance 
which  lies  between  the  choroid  coat  and  retina.  It  is 
of  a  nature  to  be  waihed  away  with  a  little  water  an4 
a  foft  pencil  f.     Thi$  brown  taint  pervades  the  wholp 

texture 


*  Quod  ad  ufum  tunicx  Ruyfchianae  attinet  crediderim  banc  tu- 
■ieam  inter  ceteros  ufus  tffe  dertloataoiy  nan  folum  ad  robur  cho- 
roideXf  Tcnim  etiam  ut  a  fanguiois  artcriofi  majori  copia  requefit^f 
calor  tribus  humoribus  natura  frigidis  coQciliaretur.  Ruyf.  Rcfponf. 
id  Chrift.  Wcdelium,  p.  14. 

f  I  cannot  conceive  how  this  matter  Ihould  be  confounded  with 
the  tapetum  or  tapis>  wbich»  as  the  name  implies^  is  the  villous  fur- 
bee  of  the  choroid  coat.  Tapetum  is^  properly,  cloth  wrought  with 
rarioos  colours ;  and  the  analogy  was  firflr  ufed  by  the  French  Aca- 
iemiciansy  in  their  account  of  the  diire^tion  of  a  lioneft.  **  The 
^  membrane  which  is  put  into  the  bottom  of  the  eye»  and  laid  on 
'*  the  choroidest  which  we  call  the  tapetum » was  of  an  I&bcUa  cdomv 
^  intermixed  with  a  greenifli  blue.  It  was  caiily  feparable  from  tht 
"  dioraidcsi  which  cjCBUuncd  cntir^#  Yf'i$k  i%9  or^iq^ry  jL^icJqM&y 

'•  after 
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texture  of  the  choroid  coat.    This  matter  is  in  imine- 
diate  contad  vith  the  medullary  pulp  of  the  optic 
nerve.    Its  ufe  is  apparently  to  ftifle  the  rays  of  ligbt 
after  they  have  impinged  on  the  fenfible  furface  of  the 
retina ;   for  we  know  that  blacknefi  is  owing  to  the 
abforption  of  the  light,  as  whitenefs  and  coloiur  is  the  re« 
flefkion  of  it  from  the  furface  of  bodies.    The  dark 
colour  of  the  fecreted  pigment  of  the  choroid  coat  is^ 
in  fome  meafure,  peculiar  to  thofe  animals  which  fee 
in  the  brighteft  light  of  day ;  but  is  wanting,  or  of  a 
bright  reflecting  green  or  filvery  whitenefs,  in  fuch  as 
prowl  by  night.    The  natural  conclufion,  therefore,  is, 
that  the  pigmentum  nigrum  fubdues  the  intenfity  of  the 
impreflion,  while  the  reflecting  colours  of  the  furface 
in  animals  which  fee  in  the  night,  ftrengthens  the  effed 
of  the  light  on  the  furface  of  the  retina,  by  repelling 
it.    As  fifties  have  ,the  other  provifions  for  feeing  in  an 
obfcure  light,  they  have  alfo  this  of  the  refleCUng  fur- 
face of.  the  tapetum :  as  it  is  a  fecretion  ^f  the  villous 
furface  of  the  choroid,  we  fee  why  it  becomes  fome-  , 
what  deficient  in  old  men,  and  fometimes  wanting  in 
the  degenerate  varieties  of  animals  ;  when  entirely  de- 
ficient, the  blood  circulating  in  the  veflels  of  the  cho- 
roid coat  gives  a  livid  rednefs  to  the  refledtions  from 
the  bottom  of  the  eye  *. 

Finally, 


'<  after  that  we  had  taken  away  the  membrane  which  forms  the  ta^ 
"  petum.''  The  explanation  of  this,  I  fuppofc,  will  be  found  in 
Morg.  Epift.  An.  xvii.  3. 

♦  As  the  pigmentum  nigrum  is  a  fecretion,  we  fhall  not  be  fur- 
priftd  to  find  it  become  deficient  in  the  commencement  of  fome 

difeafcs 
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finally,  in  regard  to  the  choroid  coat,  we  have  to 
tmderftand  that  it  confifts  of  two  laminas  :  the  outer, 
and  that  which  is  next  to  the  fclerotic  coat,  being  the 
proper  choroid ;  the  internal  lamina,  the  tunica  Ruy  fchi« 
ana:  that  on  the  furface  of  the  tunica  Ruyfchiana^ 
there  is  a  pile  or  fleece,  which  is  called  tapetiun :  and| 
laftly,  that  the  fecretion  of  this  inner  furface  is  a  pigr 
ment,  which,  in  the  human  eye,  has  the  appropriate 
niune  of  pigmentum  nigrum ;  but,  in  many  animals,  it 
is  of  a  iilver,  golden,  or  Ifabella  colour ;  though,  in 
my  apprehenfion,  the  colour,  in  all  thefe  varieties,  de- 
pends dill  upon  a  peculiar  fecreted  matter. 


OF   THE    CILIARY   PROCESSES. 

The  ciliary  procefles  are  formed  of  the  anterior 
margin  of  the  choroid  coat ;  they  give  the  appearance 
a$  if  the  choroid  coat,  at  the  anterior  part,  were  folded 
inward  to  the  margin  of  the  chriftalline  lens ;  and,  as 
if,  to  accommodate  it  to  this  fudden  infledion,  it  had 
been  plated,  and  not  regularly  contradted;  at  leaft, 
this  is  much  the  appearance  of  the  circle  of  ciliary  pro- 
cefles,  when,  after  cutting  acrofs  the  eye,  we  look  from 
bdiind  upon  the  lens  in  its  natural  fituation.  In  this 
view,  we  find  the  pigmentum  nigrum  of  the  choroid 
coat  continued  over  the  ciliary  proceifes,  which  gives 


dtfeafes  of  the  eye.  This  is  known  by  the  poffibllity  of  feeing  to 
the  bottom  of  the  eye :  that  is,  the  choroid  coat  becomes  a  reflet- 
Mg  furface,  and  throws  out  the  beams  like  a  cat's  eye«  See  Med. 
Ohfcr«  and  £nquiricS|  vol.  iii.  p.  124. 

to 
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to  them  the  appesarance  of  the  regular  p\kA  of  thi^-c^ 
dtoroid  coat,  convefging  to  the  edge  of  the  letis, 
fbrmiBg  altogether  a  di(k  round  it^ 

When  the  black  pauit  on  the  ciliary  proceflfeft  is 
littte  Waflied  away^  and  ^hen  we  attentively  ezamin 
this  part,  tre  find  the  ciliary  proceffes  to  be  aftually'^SiJ 
litde  oblong  plicsb,  which  gradually  arife  from  the  cho*^ 
roid  coat  at  the  angle  of  its  inflexion,  and  t 
abruptly,  approximating,  but  not  attached,to  the  ma' 
of  the  lens.    When  the  paint  is  waftied  entirely  awayi 
the  whole  circle  of  thefe  procelTes  appears  evidently  to 
be  the  continued  choroid  coat« 

When  not  injefted,  the  ciliary  proceffes  are  pale  and 
looie  ;  but  when  minutely  injected,  they  take  a  perfect 
fcarlet  colour :  thc^  refemble,  in  their  uninjefted  flate, 
the  valvular-like  doublings  of  the  vilous  coat  of  the 
flomach  and  inteftines.  Before  the  choroid  coat  is  in« 
flefted  towards  the  lens,  in  the  form  of  ciliary  pro- 
ceffes, it  forms  a  firm  adhefion  to  the  fclerotic  coat 
near  the  circular  margin  of  the  cornea,  and  at  the  fame 
time  is  united  firmly  to  the  root  of  the  iris.  From  this, 
the  proceffes  tend  inward,  and  a  little  backwards  ;  and 
are,  at  their  internal  extremities,  detached  from -the 
iris ;  nor  are  they  attached  to  the  margin  of  the  lens, 
but  are  loofe  and  floating. 

When  the  vitrious  humor  and  lens  fall  out  from  the 
anterior  fegment  of  the  eye,  we  find  that  the  plicae  or  cili- 
ary proceffes  have  left  their  impreffion  on  the  anterior 
furface  of  the  vitreous  humor,  and  alfo  on  the  inter- 
mediate expanfion  of  the  retina  which  extends  before 
the  membrane  of  the  vitreous  humor.  This  circular 
impreffion  of  the  ciliary  proceffes  is  called  by  Haller, 

ftrias 
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nto  rMime  fubjeft*  Ugamento  ciliari  *.  I  havfc  calM 
is  impreffion  halo  signatus,  becaufe  it  is  fonnef 
•  a  drde  of  radiations,  formed  by  the  imprefliotf  df 
e  dHary  procefles,  and  is  not  peculiar  to  the  rd^ 
la^  but  the  retina  again  makes  its  impreffion  on  ifHi 
fembrane  of  the  vitreous  humor.  The  furrovrs  aiKf 
»iiblings  of  the  anterior  part  of  the  retina,  formed  by  the? 
rpMffion  of  the  ciliary  proceflfes,  Dr.  Monro  has  called 
B  dllary  proceffes  of  the  retina ;  but,  for  my  p^^ 
think  this  a  term  likely  to  confound  and  mifkad  at 
ident ;  and  we  might  as  well  fpeak  of  the  ciliary  jito* 
fles  of  the  vitreous  hurtior,  or  of  the  membrane  of  the 
Teous  humor,  fince  they  alfo  take  the  impreffion  of 
t  ciliary  proceffes  f. 

When  the  vitreous  humor  and  lens  are  taken  out  of 
e  coats,  we  fee  alfo  that  the  ciliary  proceffes  have 
[t  the  ftain  of  the  fuliginous  paint  §•  This  it  is  nece& 
ry  to  remark,  fince  I  have  feen  ftudents  confound 
is  mark  with  the  ciliary  proceffes  themfelves.  Thd 
liary  proceffes  are  of  a  mod  elegant  vafcular  ftruc-* 
re.  Their  contorted  arteries  are  beautifully  repre-* 
DLted-ui  Zinn's  figure.    He  traces  them  from  the  ex<» 

•  Fafcic  viJ.  icon.  ocul. 

f  Wioflow  ufes  the  term  fulci  ciliarei,  for  the  impreifion  on  the 
Yious  humor.  Zinn  calls  this  corona  ciliaris>  after  Camper :  he 
rcribcs  them  wcll>  p.  75. 

%  See  MorgagTJi  Epift.  Anat.  xyii.  n.  13.  and  Ruyfch  alfo, '*  Non- 
Ill  pro  procefTu  ciliari  agnofcunt  puUas  pigmenti  nigrl  reliquiae 
mbcmnulx  tenuiflimx  humoris  chriflalUni  Sc  vitrei,  &  quafi  fibres 
sidcntes  oculo  fc.  apcrto,  humoribofque  exemptis ;  has  autem  oil 
it  nifi  avulOz  particular  pigmenti  nigri."  Rfiyfch.  Thef.  An.  li. 
BC  I.  N^  XT. 

tremc 


•    W-OI-.  — 
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treme  branches  of  the  choroid  coat;  but,  of 
Teins,  he  fays  nothing  further  than  that  they  are  coli-» 
tinued  from  the  branches  of  the  vafa  vortico&,  or 
of  the  choroid  coat.    The  points  of  the  ciliary  pti 
art  not  attached  to  the  lens,  but  float  loofe  in  die  pos- 
terior chamber  of  the  aqueous  humor  *  j  but  at  a  lil 
diftance  from  their  points,  they  adhere  to  the  retii 
where  it  is  continued  over  the  taterior  part  of  the 
treous  humor.      Through  this  attachment  only^ 
they  conneded  with  the  lens;   for,  as  we  fliall 
prefently,  the  retina  (as  a  membrane,  but  not  a$  thi 
fenfible   retina)    is    continued  over    the    diriftallinc^^ 

Icnsf. 

The  ciliary  proceffes,  colleCUvely,  form  a  circles 
round  the  lens,  which  I  call  corona  dliariSir  This 
circle  forming  a  perfe&ly  opaque  partition,  whicb^ 
ftifles  all  rays  that  might  otherwife  be  tranfinitted  by 
the  fide  of  the  lens.  The  corona  ciliaris,  or  ciliary 
circle,  no  doubt,  ferves  at  the  fame  time  as  a  connexion 
between  the  outer  and  ftrong  coats  of  the  eye  and  the 
tranfparent  coats  and  humors ;  for,  it  is  to  be  obfervcd^ 
that,  excepting  the  connexion  which  naturally  exift» 
betwixt  the  optic  nerve  and  retina,  this  flender  hold 
which  the  ciliary  proceffes  take  of  the  expanded  retina^ 
is  the  only  attachment  betwixt  the  humors  of  the  eye 
and  the  proper  coats. 

**  This  was  dcmondrated  in  a  particular  manner  by  Ruyfch  an 
Morgagni. 

f  Zinn  and  other  later  writers  have  entertained  the  idca«  thai 
the  adhcfion  of  the  ciliary  proceffes  to  the  membranes  coYering  th 
vitreous  humor  is  by  a  kind  of  gluing,  rather  than  a  union  by  ce 
lular  membrane.     See  Zinn,  p.  75. 
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In.  regard  to  the  names  appropriated  to  this  part  of 
the  eye,  there  is  more  confufion  than  it  is  poflibie  to 
believe.  It  is  neceflary  to  attend  to  this  ambiguous 
ufe  of  terms,  elfe  we  fhall  be  in  danger  of  mifunder- 
ftanding  our  beft  authors.  Vefalius  confiders  the  whole 
as  a  feptuni  betwixt  the  vitreous  and  pofterior  chamber  - 
of  the  aqueous  humor ;  but  he  feems  to  find  much* 
difficulty  in  giving  it  «^n  appropriate  name  *.  Fallopius 
and  Morgagnit  ufe  the  term  corpus  ciliare  for  the 
whole  circle  of  the  procefles,  and  in  the  fame  fcnfe 
that  I  have  ventured  to*  ufc  corona  ciliaris.  It  is  a 
name  which  conveys  the  idea  neither  of  the  fliape  nor 
of  the  fubftance  of  the  thing  meant.  Ruyfch  makes  v^^ 
great  confufion  by  his  ufe  of  terms ;  the  corona  ciliaris, 
or  ciliary  body,  he  calls  the  ligamentum  ciliare  ;  and 
the  lines  on  the  back  furface  of  the  iris,  he  calls  pro- 
ceflus  dliaris  mufculofus ;  or,  rather,  he  means  by  this, 
the  ftraight  fibres  of  the  iris  J.  Duvemey,  with  Ruyfch 
and  Winflow,  following  Fallopius,  calls  the  corona 
ciliaris  alfo  ligamentum  ciliare.      But  the  ciliary  li- 

*  **  Neque  mlhi  uUum  occum't  Domen  quod  ipfi  aptius  indam 
^*  quam  tuoicK :  aut  li  voles,  inter  ft  itli  vd  fcpli  inter  vitreum 
**  homoFem  &  cum  quern  albugiaeum  nuncubamus  repodii." 
A^c&l.  ▼ol.  i.  p,  558. 

f  Epift.  Anat.  xvii.  11. 

X  Ruyfch  hat  this  expreflion ;  **  Ligamentum  ciliare  ncutiquam 
^^fle  coafiderandum  tanquam  mufculum  ad  pupillae  et  humoris  criftal* 
i  iDOtttin  deftinatum,  totumque  hoc  negoiium  perfici  a  procefTu 
i  ut  et  a  circulo  mufculari  pollerius  in  confinio  puplllz  lito." 
Anat.  ii.  xv.     Se^  alfo  the  explanation  of  Eg.  iv.  of  this  The- 
where  we  have  **  Iris  enim  eft  faci;:s  extcriori  prcceflus  lig. 
fades  interior. 

Vol.  HI*  T  gament 
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gament  is  ufed  by  others  in  a  widely  different  fenfe,  viz. 
for  the  circular  root  of  the  ciliary  body  and  iris,  the 
anulum  album  cellulofum,  or  the  frenula  membrane^ 
of  Zinn.  By  HQvius,  what  I  have  called  halo  (igna- 
tus,  is  called  ligamentum  ciliare.  In  Haller's  fifth 
figure  of  the  eye,  this  circular  root  of  the  dUary  pro- 
tefles,  is  called  orbiculus  ciliaris.  Maitre-jean,  Haller, 
and  others,  call  the  whole  body,  or  corona,  the  ciliary 
circle.  M.  Ferrein,  Lanneau  de  la  Choroide,  and  M. 
Lieutaud,  denominated  the  ciliary  proceiTes  ^^  rayons. 
*^  ciliares,"  and  the  root  of  the  corona  ciliaris  and 
iris,  ^*  plexus  ciliaris.^' 
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CHAP.    iir. 
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X  HE  iris  is  the  coloured  circle  which  furrounds  the 
papHy  and  which  we  fee  through  the  tranfparent  cor- 
nea of  the  eye.  It  is  a  membrane  hung  before  the 
criftalline  lens  *•  It  is  as  if  perforated  in  the  middle  ; 
and  this  hole  in  the  middle  of  the  iris  is  the  pupil ;  and 
through  the  pupil  only  can  the  rays  be  tranfmitted  to 
the.  bottom  of  the  eye.  When  we  hear  of  the  dilata-* 
tion  and  contraction  of  the  pupil,  we  have  to  under- 
itand  the  adion  of  the  iris,  which,  by  pofTeiling  the 
power  of  contracting  and  relaxing,  holds  a  controul 
over  the  quantity  of  light  tranfmitted  to  the  bottom  of 
the  eye.  For  by  the  extenfion  of  this  membrane,  the 
diameter  of  the  pupil  is  diminifhed,  and,  by  contrac* 
tioii  of  the  membrane,  it  is  dilated.  This  motion  of 
the  iris,  and,  confequently,  the  (ize  of  the  pupil,  is 
conne^ed  with  the  fenlation  of  the  retina ;  by  which 


^  Wififlow  and  Haller,  aiid  moft  of  the  old  anatomiftsy  call  this 
VTBA  ;  but  moft  of  the  modern  anatomiftt  follow  Zinn  and  Lieu* 
tfmi,  in  cafling  it  iris ;  though  Lieutaud  and  others  called  the  an* 
terior  -furface  onlf  iris,  while  they  ftiU  continued  to  call  this  perfo« 
ated  membrane  choroidet,  or  uvea.  See  Lieut  p.  II7>  Again, 
othen  call  the  pofterior  furface  of  the  irii  uvca»  from  its  llkencCi  to 
the  dark  colour  of  a  ralfin ;  and  the  word  iris  it  borrowedi  I  fuppoCs^ 
from  the  raried  colours  of  the  rainbow. 

T  t  means. 
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means,  in  difeafe  of  internal  parts  of  the  eye,  it  is  oftes 
an  index  to  us  of  the  ftate  of  the  nerve,  and  of  the 
pofCbility  of  giving  refief  by  operation. 

The  h'ls  and  corona  dliaris,  or  ciGary  proceiles,  are,, 
in  general,  confidered  as  being  the  two  laminae  of 


choroid  coat  continued  forward  and  fplit :  The  inter- 
nal lamina  of  the  choroid  forming  the  corona  dfiaris, 
iuid  the  outer  one  forming  the  iris.  The  former  I 
tailing  to  confider  as  the  anterior  margin  of 
choroid  coat,  becaufe  it  has.no  diftindion  in  its  flruC' 
hire  from  that  coat ;  but  the  iris  I  cannot  confider 
the  continued  choroid  coat :  m  theyf>y?  place,  becaufe- 
I  have  found  it  fisill  out  a  perfeft  circle  by  maceration ;— 
/econdfyy  becaufe  it  has  no  refemblance  in  flnifhire  tb^ 
ihe  choroid  coat ;  and,  chiefly^  as  by  its  power  of  cbfib^' 
trafting,  it  fhows  a  widely  different  charader  front  Tsxf^ 
of  the  other  membnmes  of  the  eye. ' 

The  outer  furface  of  this  circular  membrane  givei^ 
the  colour  to  the  eye  dming  life ;  and  from  its  beauti- 
ful and  variegated  colours,  it  has  gained  to  the  whole 
membrane  the  name  of  iris.  Haller  and  Zinn,  nearly 
at  the  fame  time,  explained  the  caufe  of  this  coloured 
iris,  which  had  been,  till  then,  fuppofed  to  be  occa* 
fioned  by  the  refraction  of  the  light  amongft  ita  ikxm 
and  fibres^ 

When  this  membrane  is  put  in  water,  and  examined 
with  the  microfcope,  its  anterior  furface  is  feen  to  be 
covered  with  minute  villi.  The  fplendid  colouring  of 
the  iris  proceeds  from  the  villi ;  but  by  beginning  pu- 
trefadtion,  the  fplendid  refleftion  fades,  as  the  brilliant 
furface  of  the  choroid  of  brutes  is  loft  by  keeping. 
Vor  this  reafon^  I  imagine  ihe  colour  and  brilliancy  of 

the 
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die  iris  to  ilepend  on  the  fecretion  of  thefe  villi.  But 
the  colour  of  the  iris  depends,  in  a  great  meafure,  on 
^the  black  paint  upon  its  pofterior  furface  (hining  through 
it  i  and  the  black  and  haz^el- coloured  iris  is  owing  to 
the  greater  degree  c^  tranfparency  of  the  iris,  which 
allows  the  dark  uvea  to  fhiae  through  iu 

The  ixis  is  acknowledged  Co  be  the  moll  acutely 
fenfible  part  in  the  bpdy*  We  have,  then,  to  exped  in  its 
compofition,  mufcular  fibres,  and  to  account  for  its  acute 
irritability  and  fympathy,  by  a  profufion  of  nerves :  again, 
as  the  power  of  (he  mufcular  fibre,  and  the  fenfibility 
of  the  nerve,  are  both,  in  fome  meafure,  indebted  to 
the  circulation  of  the  blood,  we  may  expeft  to  find 
alfo  a  profufion  of  veiTels  in  the  iris.  In  all  thefe  re- 
fpe£ls,  we  fhaU  find  the  iris  to  be  an  objed  of  admi- 
ntion« 


OF   THE    MUSCULAR   FIBRES  OF   THE    IRIS. 

It  is  evidoit  from  ^  note,  under  the  head  corona 
ciliaris,  that  Ruyfch  had  obferved  two  fets  of  mufcular 
fibres  in  the  iris ;  for,  under  the  name  of  ciliary  liga- 
ment, he  defcribes  a  fet  of  radiated  fibres  which  go 
fix>m  the  ciliary  proceffes  towards  the  circular  margin 
of  the  pupil :  he  obferved  alfo,  the  circular  or  orbicu- 
lar fibres  which  run  round  the  margin  of  the  pupil. 
Winilow  fays,  that  between  the  two  laminse  of  the  uvea 
(viz.  iris)  we  find  two  thin  planes  of  fibres,  which  ap* 
pear  to  be  flefhy :  the  fibres  of  one  plane  orbicular, 
and  lying  round  the  circumference  of  the  pupil,  and 
thofe  of  the  other  being  radiated ;  one  extremity  of  ^ 
being  fixed  to  the  orbicular  plane,  the  other  to  the 

T  3  great 
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great  edge  of  the  uvea.      Zinn  defqibcs,  with  much 
minutenefs,  radiated  fibres  (on  the  anterior  furface  of 
the  iris),  but  does  not  confider  thefe  as  mufcular  fibres ; 
and  he  confeffes,  that  he  could  not  obferve  the  orbicular 
mufcle  which  Maitre-jean  and  Ruyfch  had  painted. 
Even  in  owls  and  other  creatures,  having  a  ftrong  iris, 
he  could  not  difcover  an  orbicular  mufcle ;   nor  were 
Haller  and  Morgagni  more  fiiccefsful  in  this  invefti- 
gation  *.   Wriflberg  alfo  affirms,  that  no  mufcular  fibres 
could  be  feen  in  the  iris  of  the  ox.     Dr.  Monro,  on 
the  other  hand,  adheres  to  the  opinion  of  the  mufcu- 
larity  of  the  iris :  he  defcribes  minutely  both  the  radi- 
ated and  fphinfter  fibre$.     Wrifberg  and' others  have 
thought  they  found  fufficient  proof  againft  the  mufcu- 
larity  of  the  iris,  in  the  fa£t  of  its  not  contrafUng  when 
the  light  falls  upon  its  furface.     To  this  Dr.  Monro 
anfwers,  that  the  colour  or  paint  upon  the  iris  muft, 
like  a  cuticle,  prevent  the  light  from  irritating  tlie  iris. 
I  cannot  think  that  this  circumftance  fhould  prevent 
the  excitement  of  the  iris.     The  retina  is  in  a  peculiar 
manner  fufceptible  of  the  impreffion  of  light ;  but  we 
cannot  wonder  that  light  fhould  not  flimulate  a  mufcle 
to  contraction,  when  we  have  every  proof  that  it  has  no 
elTca  on  the  moft  delicate  expanded  nerve  of  the  other 
fcnfcs. 

Thiit  the  iris  is  to  be  afieded  only  through  the  fen- 
fation  of  the  retina,  or  perhaps  rather  the  eflFeft  com- 
municated to  the  fenforium,  we  have  fufficient  proof. 

.  *  Sec  Zi'nn,  p.  89  and  90.  Morgagni.  Eplfl.  Anat.  xvli.  ^  4. 
Hallcr  and  Fcrrcin  aitributc  the  motion  of  the  iris  to  an  afflux  of 
humors  in  its  vclTcio. 

I  have. 
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X '  liatve,  in  couching,  repeatedly  rubbed  the  fide  of  the 
'^^s^cSle  againft  the  iris  without  exciting  any  motion  in 
^2      I  have  feen  it  pricked  flightly  by  the  needle  with- 
its  (bowing  any  fign  of  being  irritated ;  nay,  what 
too  a  convincing  proof,  I  have  feen  it  cut  by  fall- 
before  the  knife  in  extra£ting  the  cataradt :    In 
^l^  laft  inftance,  far  from  being  ftimulated  to  contraCf- 
L,  it  hung  relaxed  *• 
Tt  18  evident,  then,  that  no  common  ftimulus,  imme- 
ly  applied  to  the  iris,  has  any  fenfible  effeft  in  ex- 
^^^ting  it  to  contraftion ;  and  that  it  is  fubjed  only,  in 
^^  fecondary  way,  to  the  degree  of  intenfity  of  light 
Admitted  to  the  retina.     The  movement  of  the  iris  is 
^n  general  involuntary ;  but  terror  and  fudden  fright 
^ifiied  in     In  fome  animals,  particularly  in  the  parrot, 
St  is  a  voluntary  mufclef.     As  an  objefb,  upon  which 
^e  look,  approaches  the  eye,  the  pupil    contrails, 
which  i^  an  effeft  of  the  increafmg  intenfity  of  the 
light  nefleded  from  the  objed  *,  for,  as  the  objed  a4« 

•  This  faft  dcftroyt  the  hypothcfis  of  M.  Mcry,  of  ihc  Royal  Acad. 
of  Sdencesy  that  the  ftraight  fibres  of  the  irii  are  little  cavernous 
bodief,  and  that  the  adlion  of  thje  h'ght  upoti  the  retina  ftvcUtd  and 
doogated  them  fo  as  to  cagfe  the  diminution  of  the  fize  of  the  pupil  { 
for,  by  this  cut,  they  mud  have  fallen  from  their  ercdled  (late,  and 
Gootra^^ed  fo  as  to  have  dilated  the  pupil.  See  Acad.  ^oy.  des  So. 
1704,  mem.  p.  261. 

« 

f  When  a  cat  is  roufcd  to  attention,  as  by  the  fcratching  of  a 
monfey  It  dilates  the  pupil,  which  allows  a  ftronger  impreflion  on  th^ 
bottom  of  the  eye ;  nay,  whenever  pufs  ftruggles  violently  to  get 
loofe»  the  pupil  dilates,  which  may  fulficiently  account  for  M.  Mery't 
cat  having  her  pupil  dilated  when  he  plunged  her  under  the  water. 
^  Acad.  R«y.  des  Sc.  1704^  mem.  261. 

T  4  vances, 
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vances,  it  fills  a  greater  fpace  m  the  fphcre  of  Yifion^ 
and  of  courfe  more  rays  flow  from  it  into  the  eye. 

Nerves  of  the  iris.  The  iris  is  fupplied  wijh 
nerves  in  great  profiifion.  They  are  derived  from  dio 
long  ciliary  nerves  which  run  forward  betwi^  the 
cornea  and  choroid  coat  towards  the  conmion  root  of 
the  corona  ciliaris  and  the  iris.  They  there  dividey 
and  are  feen  to  pafs  in  numerous  branches  into  the 
fubftance  of  the  iris.  In  the  fubftance  of  the  iris,  the 
branches  of  the  nerves,  from  their  extreme  minutjeDelfi^ 
are  foon  loft  amongfl  its  pale  fibres. 

Blood  vessels  of  the  iris.  I  have  had  prepa* 
rations  which  fhowed  fo  great  a  degree  of  vafculstfity  in 
the  iris,  that  I  was  ready  to  believe  its  a&ion  to  be 
produced  entirely  by  a  vafcular  flru£kure ;  but  when, 
on  other  occafions,  my  admiration  was  excited  by  the 
profufion  of  nerves,  and  I  was  led  to  obferve  that  in 
the  former  inftances  they  had  been  obfcured  by  the  in- 
jedion,  I  could  not  but  allow  that  the  mufcular  fibres 
might  have  been  obfcured  as  the  nerves  were. 

There  are  four  arteries  fent  to  the  iris  :  two  long 
ciliary  arteries  which  take  a  long  courfe  on  the  outfide 
of  the  choroid  coat,  and  two  leffer  and  anterior  arteries 
which  pierce  the  ligament um  ciliare  from  without. 
Thefe  arteries  approach  the  root  of  the  iris  at  four  op- 
pofite  points^  and  branching  widely  form  a  vafcular 
circle  round  the  root  of  the  iris,  viz.  the  larger  circle 
of  the  irist  From  this  circle  branches  pafs  off,  which  run 
with  a  ferpentlne  courfe,  converging  to  the  edge  of  the 
iris :  here  they  again  throw  out  inofculating  branches, 
which  form  a  circle  furrounding  the  pupil,  but  at  fome 

little 
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« 

Ijctle  diilance  from  the  edge  of  the  Iris — this  is  the  lefier 
circle  of  the  iris.  From  this  lefler  circle  there  again 
proceed  minute  branches  towards  the  edge  of  the 


im^ 


The  Veins,  which  intermingle  their  branches  widi 
tbefe  arteries,  pafs  fome  of  them  into  the  vafa  vorticola 
of  the  choroid  coat,  and  others  take  a  long  courfe  be- 
twixt the  cboroijd  and  fclerodc  coat,  accompanying  the 
ciliary  nerves,  whiift  fome  branches  pierce  the  fderotic 
coot  at  the  root  of  the  iris,  and  become  fuperficial  upon 
^  fyrf  part  of  the  eye. 

5  ^  ^vytdk  Epift*  Anat  prob.  %mI  p.  }l» 
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<;hap.  IV. 

PRACTICAL  REMARKS  DEDUCED  FROM  THE 
STRUCTURE  OF  THE  CHOROID  COAT  AND 
IRJS, 

X  HE  choroid  coiat,  ciliary  procefTes,  and  iris,  being 
the  moft  vafcular  parts  of  the  eye,  are  frequently  the 
feat  of  difeafe,  and  adminifter  to  the  diforder  in  all 
violent  internal  affedions  of  the  organ.  I  had  always 
conceived  thefe  parts  to  be  chiefly  adive  in  the  car- 
cinoma of  the  bulb  of  the  eye,  and  I  had  lately  aa 
opportunity  of  obferving  this  in  difTedion.  In  this 
difeafe,  there  is  firft  deep  pain  in  the  eye,  from  the 
inflammation  and  diforder  of  the  vafcular  coats ;  and 
often  the  efFeft  of  the  increafed  aftion,  within  the  eye, 
is  known  from  its  effeds  in  enlarging  the  veins  on  the 
furface  of  the  eye-ball.  Thefe  veflels  being  aftive  in 
their  natural  ftate,  are  very  apt  to  become  difeafed 
when  difturbed  in  their  adtion ;  and  although  we  fre- 
quently fee  the  eye  quite  funk,  yet,  when  it  is  burft, 
and  the  vafcular  coats  are  protuberant,  a  cancerous 
ftate  of  the  eye  is  to  be  dreaded. 

When  the  eye  is  hurt  by  a  blow ;  when  indam* 
mation^fpreads  from  the  cornea  to  the  iris,  in  con- 
fequence  of  a  fmall-pox  puftule;  when  an  ulcer  of 
the  cornea,  or  an  incifion  of  it  does  not  heal  quickly, 
but  allows  the  aqneous  humor  to  diflil  out,  and  con- 

fequently 
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iequently  the  iris  to  fall  in  contaft  vntix  the  corneal 
Che  iris  adheres,  and  often  forms  ftaphyloma.    Thus 
^xre  find  ftaphyloma  to  follow  the  operation  of  extrac* 
tion,  in  confequence  of  the  iris  protruding  and  adher- 
ing to  the  womid :  again,  in  ftaphyloma  from  fmall-* 
by  the  adhefion  of  the  iris  to  the  cornea,  while 
cornea  is  extending  and  perhaps  burfts,  the  iris 
with  the  cornea,  and  gives  the  ugly  black  and 
nixed  colours  of  this  difeafe.    I  have  a  preparation  in 
^^rluch  the  cornea  had  greatly  dilated  ;  the  iris  is  tx^ 
Cended  like  a  black  net-work  upon  the  inner  furface  of 
^Cfae  cornea  i  and  in  the  ufual  place  of  the  iris,  the  ci« 
-liary  procefTes  are  to  be  feen.    The  iris  adheres  alfo  to 
*tthe  capfule  of  the  lens,  which  is  behind  it  j  and,  as  we 
dihall  prefently  fee,  clofe  upon  it.     I  faw  it  in  one  ih-r 
ihmce,  adhering  fo  ftrongly  to  the  catarad,  that,  in 
attempting  to  deprefs  the  catarafl  with  the  needle,  the 
edge  g[  the  iris  was  turned  over  and  depreiTed  with  the 
-^leedle,  and  the  regularity  of  the  pupil  was  deftroyed ; 
of  cburfe,  here,  there  could  be  no  permanent  depref- 
lion,  without  previoufly  cutting  this  adhefion. 

It  was  at  one  time  believed,  on  the  authority  of 
many  excellent  anatomifts,  that  the  veflels  of  the  iris 
were  colourlefs,  and  did  not  circulate  red  blood: 
after  what  has  been  faid,  it  is  fcarcely  neceflary  to 
mention  the  fallacy  of  this  opinion  *•  I  have  feen  the 
iris  cut  and  bleeding,  though  not  profufely  as  I  ex- 

*  Dr.  Monro,  in  treating  of  this  fubjedy  mentions  hU  hsTing  feen 
a  net-work  of  vefleb  covered  with  paint  darker  than  that  of  the  iria, 
and  extended  from  the  ins  upon  the  furface  of  the  lens;  and*  in 
another  inftance,  a  net-work  of  filaments  paffing  quite  acroft  the 
pupiL    Sec  his  DUrgrtationsi  p.  loS. 

*  pe£ted  j 
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f9&td ;  t)ie  fm^  quantity  of  blood  foon  co9guIatc4 
iljLto  a  dark  fp^e^  ivh^le  I  e^pe&ed  it  iho^ld  l^tve  bee^ 
cffufed  in  the  aqueous  bumpr. 

Theiie  is  a  circumftaace  in  th^  operation  of  ei^tx^r 
ing  tiie  catarad  which  I  have  feen  lictle  atteQded  to, 
f)04  yet  h  i^  fufSciently  evident*  When  die  comea 
l^  \)eca  ax^y  openiitqrs,  difappointed  in  not  ^dpg 
ibs  catju^d  protruded,  keep  the  eye  ftaring  i|i  the 
ligbt,  and  prefip  the  ba)l  of  the  eye ;  but  while  the  eye 
18  $hus  expolied  to  tb.e  excitement  of  the  Hght,  the  pupil 
18  cpntrafted,  and  the  lens  propelled  by  the  z6do^  of 
the  mufcles  ;  ^d,  ftill  more,  by  the  preflure  ina4e  on 
ihQ  pye-bal})  i^  in  danger  pf  burfting  through  and  tear- 
ing the  iris.  The  befl:  operators  have  been  in  the 
cuftom  of  (hutting  the  eye-lids  the  inilant  the  indfion 
vm  made  in  thje  corner ;  by  this  means,  the  eye  18  for 
SL  time  fupported  in  fome  degree  during  the  violent 
fpafm  of  the  reOi  mufcles,  and  the  iris  being  allowed 
to  dilate,  the  lens  is  protruded  into  the  anterior  cham- 
ber of  the  aqueous  humor  through  the  pupil,  and  is 
ready  to  flip  from  under  the  cut  cornea,  when  the 
eye-lids  are  again  opened.  By  this  means,  if  the  in- 
cifion  of  the  cornea  is  of  the  proper  extent,  the  lens  is 
not  exiraded^  but  is  protruded^  by  the  aftion  of  the 
mufcles  of  the  eye. 

It  is  very  neceflary  for  us  to  remember,  that  all  the 
parts  of  the  eye  in  themfelves  extremely  delicate,  are 
kept  in  their  relative  places,  not  by  adhefions,  but  by 
the  complete  fupport  they  derive  from  the  globular 
form  of  the  eye,  and  by  the  ftrength  of  the  outer  coat 
or  fclcrotic  and  cornea.  To  this,  it  is  particularly  ne- 
ttcflary  to  attend,  in  the  operation  of  the  extradion  of 

the 
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dtecatanS;  for,  as  fdon  as  Qx  sqpeami  hrandt  is 

eracBobidy  the  omfisrm  refiftance  of  fbr  coats  of  t&o 

eye.is  deftroy^l,  and  t&e  mufclt^  furTobndihg  tHe  eyel 

haii  force  aU  the  hotnors  towards  the'  indfibn.'    It  H 

Baa  circtrmftance  whkh  brings  the  iiis  into  grext  daa-* 

ger  of  !idng  cm  whin  the  k^e  is  too  narrow  tv  thalcis 

the  mcifibn, at  oncejBy  pnfhifi^'it  throo^  the  comes 

■•^nth  an  anintemipted  motion  of  the  Aogets.    Fotj 

-vrhea  the  knife  is  not  broad  enough  to  cut  itfelf  oiit  hf 

xnoving  it  uniformly  along,  the  aqueous  humor  efcapes 

An  the  endeavour  to  cut  downwards,  and  the  ins  is  pro- 

Cnided  fb  as  to  fall  under  the  edge  of  the  knife  ;  nay, 

-with  a  good  knife,  and  of  a  ihape  to  cut  itfelf  out,  and  at 

the  fame  time  adapted  to  make  a  cut  in  the  cornea  fuf- 

iicienttoallow  theefcapeof  thelens,  Ihavefeen,  incon- 

Sequence  of  a  hefitating  manner  of  introducing  the  knife, 

ihe  aqueous  humor  fuffered  to  efcape.     Now,  obferve 

the  confequence  of  this : — ^The  lens  being  puftied  out- 

wanls  by  the  contraction  of  the  mufcles  on  the  eye>ball, 

towards  that  point  at  which  the  continuity  and  con- 

lequent  uniform  refiitance  of  the  coats  were  broken, 

the  margin  of  the  iris  was  forced  under  the  edge  of  the 

knife  and  cut,  as  I  have  here  reprefented. 


A  very 
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A  very  particular  effed  of  this  cut  upon  the  margin 
of  the  iris  is  to  be  obierved — ^When  the  indfion  has 
been  happily  done^  the  lens  is  protruded  unifiahnly 
through  the  pupil ;  but  when  the  iris  was  cut,  as  now 
explained,  the  edge  of  the  lens,  oppofite  to  the  part  of 
the  iris  which  was  cut,  was  forced  forward ;  the  leivi 
was  turned  fide-ways,  without  being  enturely  dilplaced  ; 
and  a  great  part  of  the  vitreous  humor  was  allowed 
to  efcape. 
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CHAP.     V. 

•F  THE  RETINA,  AND  DIGRESSION  CONCERNING 

THE  SEAT  OF  VISION. 

X  H£  term  retina  has,  in  a  modem  publication,  been 
objeded  to,  as  improperly  applied  to  the  inner  coat  of 
the  eye.  Such  a  term,  it  has  been  laid,  may  well  be 
applied  to  the  nerve  expanded  ob  the  lamina  fpiralis  of 
the  cochlea,  becaufe  it  is  there  formed  into  an  intricate 
pkzus  by  innumerable  joinings  and  feparations  of  its 
component  parts ;  but  ufed  for  the  expanded  nerve  of 
the  eye,  the  term  retina  is  thought  improper  *.  We 
muft  look  for  the  refemblance,  however,  which  jiifti- 
fies  this  term,  not  in  the  medullary  matter  of  the 
nerve,  but  in  its  veflels.  **  Hanc  figiu-am  egregie  re- 
<<  praefentat  dida  tunica  retina  cum  arteriole  ceracea 

^  materia  funt  repletse  f.'* 

The  retina  is  the  expanfion  of  the  optic  nerve ;  the 
immediate  feat  of  fenfation,  and  the  moft  internal  of 
diofe  membranes  which  are  called  the  coats  of  the  eye. 
It  has  been  already  obferved,  that  there  is  a  diftindion 
betwixt  a  nerve  in  its  courfe  from  the  brain  to  the 
organ  of  fenf<^  and  where  it  is  adually  expanded  and 
ada^pted  to  the  reception  of  the  external  impreflion. 
Before  the  optic  nerve  has  perforated  the  fderotic  coat 

♦  Dr.  Monro's  4.10  Treatifcs. 
f  RuTfch.  Epift.  Aaat.  xiii.  p.  I4«     QoMnobrem  fenrare  adhuc 
ictioKf  appdUtionem  ii  non  ex  fibnirum  ut  certe  ex  ?«fonim  iiii- 
plicatione,  &c.    Morgagni  Epift.  Anat.  xyIi.  j  43. 
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of  the  eye,  it  is  furrounded  with  a  firm  fheath ;  and  k% 
fubftapce  is  evidently  compofed  of  bundles  of  fibres^ 
though  not  fo  coarfe,  yet  like  thofe  of  the  nerves  in 
the  other  parts  of  the  body.  The  opacity  of  the  nerve 
makes  it  have  little  the  appearance  of  vafcularity,  but 
when  the  body  of  the  nerve  is  made  tranfparent,  it  be- 
comes like  a  red  cord  ;  fo  neceflary  is  it  that  the  me* 
duUary  fubftance  of  the  nerve  be  fupplied  with  bloodir 

The  ftronger  fheath  which  furrounds  the  body  6f 
the  optic  nerve  is  loofe,  and  may  be  feparated  into  U- 
mell&    There  is  a  more  delicate  membrane  which  im- 
mediately adheres  to  the  furface  of  the  nerve ;  and  its 
fubftance  is  formed  into  the  minute  fafdculi  which  giVe 
it  the  fibrous  appearance  by  a  ftiil  firmer  intertexture 
of  membrane.    This  interwoven  membrane  proceeds^ 
with  the  retina,  into  the  eye ;  the  other  fheaths  4rd  re- 
fleded  ofi",  and  unite  with  the  fclerotic  coat.     Some 
little  way  from  the  back  part  of  the  eye,  the  arteria 
centralis  retinae  pierces  the  Iheath  of  the  nerve,  plunges 
into  the  centre,  and  paffes  into  the  eye  along  with  it. 
If  the  optic  nerve  be  cut  near  to  the  eye,  the  open 
mouth  of  this  fmall  artery  may  be  feen ;  but  if  we  make 
our  feftion  fome  way  removed  fi-om  the  back  of  the 
eye,  it  will,  of  courfe,  not  be  feen.     The  artery  con- 
tracting and  leaving  a  fpace  in  the  centre  of  the  nerve 
when  thus  cut,  (or  perhaps  it  was  the  open  mouth  of 
the  artery  itfelf^,  was  obferved  by  the  ancients,  and 
by  them  called  the  poms  opticus,  beckufe  thiey  were 
ignorant  of  this  central  artery  of  the  retina  *. 

*  Porum  opticum  HcFophilus  et  omnia  ab  ea  antiquius  discic* 
foraracn  nempe  quod  in  diflcAo  nervo  dc  vacual  arteria  fupcrtft. 
Hall.  Artcr.  Ocul.  Hill.  p.  42. 

Where 
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Where  the  optic  nerve  is  about  to  enter  into  the 
l>all  of  the  eye,  it  is  much  diininifhed  in  diame- 
ter ;  it  is  contrafted  and  condenfed,  and,  at  the  fame 
time,  lays  afide  the  ftrong  coats.  The  proper  nerve 
then  perforates  a  cribriform  lamina  in  the  fclerotic 
icoat.  Within  the  eye,  the  filaments  {^tn  in  the  nerve 
sire  no  longer  diftinguifliable ;  but  from  the  extremity 
f  the  nerve  the  fine  web  of  the  retina  is  produced. 

The  LAMINA  CRiBRosA,  and  the  delicate  fafciculi 

f  the  optic  nerve,  are  fhoy^Ti  in  this  manner :  After 

XTiaking  a  feftion  of  the  eye,  wafh  away  the  retina  from 

^he  extremity  of  the  optic  nerve,  and  alfo  the  choroid 

^:oat;  then  prefs  the  optic  nerve  betwixt  the  finger  and 

"^umb,  when  the  pulp  of  the  nerve  will  be  feen  to 

;S>rotrude  through  the  foramina  in  the  fclerotic  coat  like 

"vhite  points.     It  is  obfer\'cd  by  Zinn,  that,  in  doing 

this,  there  is  a  central  foramen  which  remains  unfilled 

%ip  by  the  compreflion  of  the  nen^e..    This  is  the  hole 

perforated  by  the  arteria  centralis  retinse  *•     Where 

the  threads  of  nerves  are  accumulated  after  paffing 

thefe  foramina,  and  before  they  are  finally  expanded 

into  the  retina,  they  neceflarily  form  a  fmall  cone  or 

papilb.     This  conical  form  of  the  extremity  of  the 

optic  nerve  is  much  more  evident  in  fome  animals  than 

in  others  ;  but  in  a  feflion  of  the  human  optic  nerve 

we  may  alfo  obferve  it  t« 

« 

^  Zinn  de  octilo  humano,  p.  io6.  Com.  Reg.  Soc.  Sctent. 
Gotting.  loc«  cit.  About  30  foramina  have  been  obftrrved  in  the 
lamiiui  cttbrofa.     See  Haller  Fafc.  de  Arter.  Oculi,  p.  42. 

•f  Zinn.  '*  At  the  place  which  anfwers  to  the  infcrlion  of , the 
^  optic  nenre,  wc  obferve  a  fmall  deprcflion,  in  which  lies  a  fort  of 
'*  medullaiy  button  tennioatlng  in  a  point."     Winflow,  p.  78. 

VoulIL  U  The 
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The  retina  is  a  membrane  of  the  moil  delicate  tex« 
ture  M  any  in  the  animal  body  :  it  is  tranfparent  in  the 
recent  ftate,  and  fo  foft,  that  it  will  tear  with  its  owtt 
weight.  In  fpirits  and  weak  acids,  it  becomes  opaque 
and  firmer.  It  lies  expanded  over  the  vitreous  humor, 
and  contiguous,  but  not  adhering,  to  the  choroid  coat, 
or  its  pigment*  The  redna  does  not  confifl  merely  of 
the  expanded  nervous  matter,  but  has,  in  its  com* 
pofidon,  a  very  fine  membrane,  and  many  minute 
veflels.  When  the  retina  is  macerated  for  a  confider- 
able  time,  the  pulp  of  the  nerve  can  be  wafhed  away, 
and  there  remains  only  the  reticulated  and  delicate 
membrane  which  fuppdrts  the  veilels  that  nourifih  itr 
But  though  the  pulp  6f  the  nerve  may  be  difiblved,  it 
cannot,  by  difledion,  be  freed  from  the  membrane 
which  fupports  it  *. 

I  have  a  preparation  which  more  refembles  fdhie  of 
Ruyfch^s  plates  than  any  I  have  feen.  In  this  preparation^ 
the  nerve  being  wafhed  away,  we  may  fee  diftinftly 
the  whole  courfe  of  the  arteria  centralis  retinae.  Of 
this  preparation  I  have  given  an  engraving,  to  fhow 
how  plentifully  this  organ  is  fupplied  with  red  blood  ; 
from  which  circumftancc  we  may  learn  the  ftricl  de- 

•  "  Poflc  vcrc  mcdunarcm  retinae  femlnam  rcmoreri  ut  varculofum 
rete  mcmbranne  figuram  retiiieat,  alteramqiie  ab  altera  integram  dc- 
trahl  ultra  hominum  artcm  pofitum  cfle  videtur  nee  ulli  nnqiiam  con- 
liglfTe,  legcrc  mc  mcminJ,  ctfi,  ddcta  macerendo  medulla,  rctc  Tafcu* 
lofum  laminam  pcculiarcni  rcfcrrc  vidcatur.  Ex  quibus  omnibus  cli- 
ciu  rctinam  elTc  t;inicam  iimplicem,  ex  cellulofa  confiatam  :  qite  vai^ 
cula  ct  fubdantiam  mcduUarem  fudiuet  etfi  duas  diverfas  ollendat 
facics  alteram  vafciilofarH  intcrlorcm,  allcram  medullarem  cxteriorem." 
Zliin,  p.  112. 

j)endcnce 
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pendence  of  its  fimftion  on  the  circulation,  and  de* 
duce  the  derangement  of  the  powers  of  vifion,  as  ^ 
natural  confequence  of  the  difordered  action  of  thefe 
vefleli* 

The  foft  medullary  matter  of  the  retina  is,  towards 
the  furface  of  the  choroid  coat,  and  forms  there  a  la- 
mina, which  appears  to  me  to  be  the  furface  of  ther 
nerve  upon  which  the  rays  of  light  impinge  •*  The 
veflels  of  the  retina  run  upon  the  furface  contiguous  to 
the  vitrious  humor  f.  The  arteria  centralis  retinas  is 
derived  from  the  opthalmic  artery.  It  pierces  the  optic 
nerve,  as  we  have  already  obferved,  and  enters  the 
ey^  through  the  porus  opticus,  to  fupply  the  retina* 
But  the  arteries  of  the  retina  do  not  always  enter  into 
the  eye  in  one  trunk ;  on  the  contrary,  fometimes  two 
or  three  branches  pierce  the  lamina  cribrofa  |,  and 
literwards,  two,  three,   or  four  principal  branches, 

*  *'  C'eft  fur-tout  dam  let  poilToni  qu'il  eft  facile  de  diftinguer  ct  * 
**  meme  dc  feparer  ces  deux  lamci/'     Cuvier^  torn.  ii.  p.  419. 

The  opacity  of  the  outer  furface  of  the  retina  prevents  the  vafcu- 
larity  from  being  apparent.  Albinus,  after  a  very  minute  injefliony 
obferved,  that  when  he  lifted  up  the  choroid  coat,  the  vafcularicy  of 
the  retina  was  not  feen  :  **  Autem  de  ea  ah'qutd  acuto  fcalpdlo  fub- 
**  ttliter  levifiiineque  deradens*  nioz  confpicio  vafa  impleu  mulla 
*'  quae  fub  medulla  cujus  nimirum  portionem  deraferam  latUeranL'^ 
Albin.  An.  Acad.  lib.  iii.  cap.  xiv, 

^  Dr.-  Monro  has  thefe  words,  txprttTirc  of  an  oppofite  opinion  : 
''  The  whole  appears  to  be  compofcd  of  an  uniform  pulpy  matter* 
oa  the  outer  fide  of  .which  chiefly  vefleli  are  difpctfed,  fupportedv  I 
fuppofe»  by  a  membrane  the  fame  of  analogous  to  the  pia  mater." 
4to  Treatifcs  ^n  the  eye,  ear,  &c. 

J  H^ler  I0C.  cit.  Morgagni  Ep.  Anat.  xvii.  d.  44..  nor  do  they 
always  pierce  the  centre  of  the  nerve  exaAly.    Morgagni. 

U  a  fpread 
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fpread  out  on  the  circumference  of  the  retina ;  from 
thefe,  the  ramifications  are  fo  numerous,  that  Ruyfch 
defcribes  them  as  conftituting  the  membrane  *•  Cor* 
refponding  with  the  arteria  centralis  retinae  in  the  adult, 
there  are  veins,  the  minute  extremities  of  which,  after 
forming  conne6iions  with  the  veins  of  the  corona  cili- 
aris,  run  backwards  on  the  inner  furface  of  the  retina 
in  three  or  four  diftin£t  branches.  Thefe  uniting  into 
a  trunk,  perforate  the  lamina  cribrofa,  and  become 
the  focia  arterise  centralis. 

Many  have  been  led  to  believe,  that  the  retina  ter- 
minates forward  on  the  roots  of  the  ciliary  procefles, 
as  others  have  conceived  it  to  be  continued  over  the 
fore  part  of  the  vitreous  humor,  and  over  the  .furface 
of  the  lens  t ;  but  the  mod  prevalent  opinion  is,  that 
it  terminates  on  the  margin  of  the  lens. 

That  the  retina  extends  over  the  back  of  the  lens, 
and  receives  there  the  imprefTion  of  light,  is  very 
improbable ;  but  that  the  membrane  which  fup- 
ports  the  retina,  is  continued  over  the  lens,  is  demon- 
ftrable.  As  I  have  juft  faid,  the  retina,  I  conceive 
(with  Albinus,  M.  Ferrein,  and  others),  to  confift  of 

*  '<  Iterntis  perTcrutiniis  rcpeiio  oculis  armatis  arteriolanim  ex- 

trcma  tarn  cfl'e  numerofa  &  tarn  ar^e  fibi  ioTicfm  et  intricate  Imncsa 

ut  pcculiarcm  reprcTentcrnt  membranulam  ex  arlcriolarum  extrcmit 

>  coaditutam^  cui  conncdlctur  diAa  mcdiiUofa  fubftantia."     Ruyfch 

Epift.  Anat.  xlii.  p.  15. 

f  Many  anatomi(ls»  Window^  Caflbbohm,  Ferrein^  Lieutaud, 
and  Haller,  have  taught  that  the  retina  extends  over  the  gpreat  con* 
vcxity  of  the  lens,  or  that  it  is  inferted  into  it.  Galen  believed  it 
to  extend  over  the  lens.  For  an  impartial  hifiory  of  opinioDi«  fee 
Morgagni  Epift.  Anat.  xvii.  47.  and  Zinn,  1 14. 

12  two 
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two  diftinS  parts,  viz.  the  medulla  of  the  nerve,  and' 
a  pellucid  membrane  fupporting  it ;  but,  however  rea- 
ibnable  this  conclufion  is,  I  cannot  believe  that  thefe 
portions  are  to  be  fepariited  by  difleftion.  It  ;s,  by 
nioft  anatomifts,  believed,  that  the  retina  paffes  for- 
ward betwixt  the  vitreous  humor  and  ciliary  body,  and 
adheres  to  the  margin  of  the  lens.  Now,  as  this  ad- 
hefion  is  not  a  glueing  together  of  parts,  but  a  union 
or  intermixture  of  membranous  filaments,  the  inter- 
change and  mingling  of  fibres,  we  may  fafely  fay,  that 
the  membrane  of  the  retina  is  continued  over  the  lens, 
and  forms  part  of  its  capfule.  The  opacity  of  the  re- 
tina is  diminiflied  at  the  root  of  the  ciliary  procefles, 
and  difappears  altogether  at  the  margin  of  the  lens ; 
and  here  it  is  not  only  changed  by  becoming  perfeftly 
tranfparent  and  allied  to  the  membranes  of  the  humors, 
but  it  becomes  alfo  diftinguiftiable  from  the  opaque 
retina  by  a  greater  toughnefs  and  ftrength.  The  con- 
tinuity of  the  retina  with  the  capfule  of  the  lens  is  more* 
apparent,  when  both  membranes  have  become  opaque 
by  being  immerfed  in  fpirits  or  vinegar,  but  more  par- 
ticularly >^hen  that  opacity  is  produced  by  difeafe.  In 
difedfe,  I  have  found  the  veins  of  the  retina  running 
over  the  margin  of  the  lens,  and  branching  on  its  pof- 
terior  convexity. 

Where  the  retina  lies  betwixt  the  vitreous  humor  and 
the  ciliary  procefles,. it  is  plaited,  and  defcends  into 
the  infcrftices  of  thefe  procefles. 

When  we  take  off  the  fclerotic  and  choroid  coats  of 
the  eye,  by  diflcding  them  round  the  infertion  of  the 
optic  nerve,  and  fold  them  back,  carefully  preferving 
the  retina  j  and  when  we  have  taken  away  the  ciliary 

U  3  proceiTes 
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proceiTes  from  their  adhefion^  to  the  £3re  part  af  the 
retina,  we  find  the, retina  to  form  a  fac  furrounding 
the  vitreous  humor,  and  fupporting  the  lens.  In  all 
this  furface,  the  membrane  is  fmooth  and  unintemipt* 
ed.  To  the  margin  of  the  lens  all  this  fac  is  opaque  | 
becaufe,  upon  the  outfide  of  the  retina,  is  the  opaque 
pulpy  nervous  matter,  but  the  coats  of  the  lens  aie 
tranfparent,  yet  continuous  with  the  arachnoid  portioa 
of  the  retina.  When  thefe  parts  of  the  eye  are  thu$ 
diiTeded,  they  hang  all  together  by  the  optic  nerve ; 
viz.  the  lens,  the  vitreous  humor,  and  the  expanded 
matter  of  the  nerve  being  fupported  by  delicate  and 
pellucid  membranes,  conflituting  part  of  the  retina;  and 
the  organ,  is  divefled  only  of  its  outer  apparatus;  we  ftiU 
retain  within  this  the  more  effential  and  important  parts. 


There  is  here  a  natural  divifion ;  and  I  am  willing 
to  paufe  upon  this,  knowing  well  with  how  much  dif. 
ficulty  the  fludent  gains  a  knowledge  of  the  minute 
ftrudure  of  the  eye,  when  point  follows  upon  point 
of  the  detail,  without  any  reftingplace  or  mark  of 
divifion  and  charafter.  All  within  the  connexions  of 
the  retina,  I  (hall  call  the  internaju  globe  of  the 
eye,  as  diftinguifhing  it  from  the  outward  coats  of  the 
eye  and  parts  fubfervient  to  tlicm,  A  view  of  the  little 
vafcular  fyftem  of  thefe  internal  parts,  thus  claffed, 
will  {how  how  flriaiy  they  are  connefted  together,  and 
how  much  infulated  from  the  other  parts. 

But  this  is  a  fubjeft  upon  which  we  cannot  venture, 
until  we  have  confidered  the  nature  and  relative  fitua^ 
tion  of  the  humors  of  the  eye, 

I  DIGRES3I0N 


OP   THE    RSTINA.  ^83 


DIGRESSION  ON  THE  SEAT  OF  VISION. 

M.  L'Abbe  Mariotte  difcovered  the  curious  fkft,  that  - 
when  the  rays  fall  upon  the  centre  of  the  optic  nerve, 
they  give  no  fenfation.  He  defcribes  his  experiment 
in  this  manner : — "  JHaving  often  obfenred,  in  diilec- 
dons  of  men  aS  well  as  of  brutes,  that  the  optic  nerve  does 
never  anfwer  juft  to  the  middle  of  the  bottom  of  the 
-eye ;  that  is,  to  the  place  where  the  pifture  of  the  ol> 
]e€t  we  look  diredly  upon  is  made ;  and  that,  in  man. 
It  is  fomewhat  higher,  and  on  the  fide  towards  the  nofe ; 
to  make,  therefore,  the  rays  of  an  objeft  to  fall  upon 
the  optic  nerve  of  my  eye,  and  to  find  the  confequcncc 
thereof  I  made  this  experiment.  I  faftened  on  an  ob- 
fcure  wall,  about  the  height  of  my  eye,  a  fmall  round 
paper,  to  ferve  me  for  a  fixed  point  of  vifiaR ;  I  faf- 
tened fuch  another  on  the  fide  thereof  towards  my 
right  hand,  at  the  diftance  of  about  two  feet,  but  fome- 
what lower  than  the  firft,  to  the  end  that  I  might  flrike 
the  optic  nerve  of  my  right  eye  while  I  kept  my  left 
ihut.  Then  I  placed  myfelf  over  againft  the  firft  paper 
and  drew  back  by  little  and  little,  keeping  my  right 
eye  fixed  and  very  fteady  upon  the  fame,  and  being 
about  ten  feet  diftant,  the  fecond  paper  totally  dif- 
appeared  *.'* 

This  defeft  in  the  vifion  of  the  one  eye  is  correSed 
by  that  of  the  other ;  for  the  infertion  of  the  optic 
nerves  being  towards  the  fide  next  the  nofe,  no  part  of 
an  image  can  ever  fall  on  the  optic  nerve  of  both  eyes 

•  Vid.  Phil.  Tranf.  No.  35.    Smithes  Oplici,  Remarks  on  art.  87. 
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at  once.     The  effeft  of  vifion,  therefore,  is  oWerved 
oftly  in  very  careful  experiments.     Experiments  were, 
however,  made  by  M.  Picard,  Marriotte,  and  Le  Cat, 
to  render  this  effeft  produced  by  the  image  falling  on 
the  centre  of  the  optic  nerve  evident,  when  looking 
with  both  eyes.     Marriotte^s  fecond  experiment  was 
this :  Place  two  round  pieces  of  paper  at  the  right  of 
your  eyes,  three  feet  from  one  another,  then  place 
yourfelf  oppofite  to  them  at.tlie  diftance  of  12  or   13 
feet,  and  hold  your  thumb  before  your  eyes  at  th^ 
diftance  of  about  eight  inches,  fo  that  it  may  conceal 
from  the  right  eye  the  paper  that  is  to  the  left  hand, 
and  from  the  left  eye  the  paper  to  tl\e  right  hand.     If, 
now,  you  look  at  your  thumb  fleadily  with  both  eyes, 
you  will  lofe  fight  of  both  the  papers  *.     The  novelty 
of  fuch  a  difcovery  was  likely,  as  frequently  is  the 
cafe,  to  c^rry  mens  minds  beyond  the  true  point.     It 
requires  time  for  fuch  fadls  to  defcend  to  their  level,  in 
the  fcale  of  importance,  with  other  lefs  novel  obferva- 
tions.      Marriotte,  upon  this  fad,  formed  a  new  hy- 
pothcfis  relating  to  the  feat  of  vifion.     We  have  ob- 
ferv^cd,  that  the  choroid  coat  and  pigmentum  nigrum 
are  deficient,  where  the  optic  nerve  enters  the  eye,  and 
is  about  to  expand  into  the  retina.     He  fixed  upon  the 
mod  unaccountable  fuppofition,  that,  the  retina  does 

*  Dr.  Smiih  made  the  ftrcam  of  light  through  the  key-hole  of  a 
dark  chamber  fall  upon  this  point  of  the  retina,  oppofite  to  the  ter- 
mination of  the  optic  nerve,  but  he  found  it  quite  infenfible  even  to 
this  degree  of  light.  M.  Picquet  afTcrts,  that  very  luminous  objefts 
make  a  faint  imprcflion  on  the  centre  of  the  optic  nerve.  But  Dr. 
Prieftley  fays,  that  a  candle  makes  no  imprcflion  on  that  part  of 
his  eye. 

not 
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not  receive  the  impreffion  of  the  rays,  but  that  the 
choroid,  coat  is  the  feat  of  the  fenfe.     In  fupport  of 
this  theory,  he  foon  found  other  arguments  than  thofe 
aiiiing  from  the  deficiency  of  the  choroid  coat  at  the 
entrance  of  ihe  perve.     He  faw  that  the  pupil  dilated 
in  the  {hade,  and  contracted  in  a  more  intenfe  light : 
now,  fays  he,  as  the  iris  is  a  continuation  of  the  cho« 
roid  coat,  thi^  is  a  proof  of  the  great  fenfibility  of  that 
coat :  again,  the  dark  colour  of  the  choroid  coat  he 
fuppofed  to  be  well  calculated  for  the  action  of  the  rays 
of  light,  which  are  not  reflefted  from  it  or  tranfmitted, 
but  abforbed  ;  while,  on  the  other  hand,  the  retina  is 
tranfparent.     If  vifion  were  performed  in  the  retina, 
fays  Marriotte,  it  feems  that  it  fliould  be  found  where- 
ever  the  retina  is  ;  ar^d  fince  the  retina  covers  the  whole 
xierve  as  well  as  the  reft  of  the  bottom  of  the  eye,  there 
appears  no  reafon  why  there  fhould  be  no  vifion  in  the 
place  of  the  optic  nerve.     M.  Picquet  argued  in  oppo- 
fition  to  Marriotte.     He  obferved,  in  regard  to  the  fit- 
nefs  of  the  black  colour  of  the  choroides  for  the  aftion 
of  the  rays  of  light,  that  the  choroid  is  not  univerfally 
black ;  that  there  are  many  fhades  of  difference  in  the 
human  eye  ;  and  that  it  is  black,  blue,  green,  yellow, 
or  of  a  metallic  fhining  furface,  in  a  variety  of  animals. 
He  conceived,  that  the  defe£fc  of  vifion  at  the  infertion 
of  the  nerve  is  occafioned  by  the  blood-veiTels  of  the 
retina  *•    He  obferved,  alfo,  that  the  opacity  of  the 

*  Againft  this  hjpotheris,  the  fize  of  the  infenfible  fpot  was  urged 
hj  Marriotte.  Bernuoills  calculated  that  this  fpot  is  a  circle,  the 
diameter  of  which  is  a  fcventh  part  of  the  diameter  of  the  eye,  and 
that  the  centre  is  27  parts  of  its  diameter,  from  the  point  oppoiite.to 
the  papll  and  a  lilile  above  the  middle. 

retina 
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retina  is  fuch^  as  necefTarily  to  obflrud  the  tranfmiffioA 
of  the  rays  of  light  to  the  choroid  coat  M.  de  la  Hire 
took  part  in  this  controverfy.  He  confidered  the  re- 
tlna  as  the  organ  of  fight,  although  a  particular  point 
of  it  is  not  fufceptible  of  immediate  impreffions  from 
outward  objeds ;  for,  fays  he,  we  muft  not  conceive 
fenfation  to  be  conveyed  by  any  other  means  than  by 
the  nerves.  But,  obferving  the  conititution  of  the 
other  organ  of  the  fenfes,  he  entertained  an  idea  that 
the  retina  receives  the  impreilion  in  a  fecondary  way, 
and  through  the  choroides,  as  an  intermediate  organ ; 
that,  by  the  light  ftriking  the  choroid  coat,  it  is  agi* 
tated,  and  communicates  the  motion  to  the  retina; 
and  we  find  that,  through  all  the  organs  of  the  fenfes, 
he  continues,  the  nerves  are  too  delicate  to  be  imme-> 
diately  expofed  to  the  naked  impreffions  of  external 
bodies. 

Another  objefkion  to  the  opinion,  that  the  retina  is 
the  feat  of  fenfation,  has  been  lately  urged,  viz.  that 
the  thicknefs  of  this  coat,  together  with  its  tranfparency, 
allows  of  no  particular  furface  for  receiving  the  image  ; 
and  that  its  tranfparency  would  caufe  a  partial  difper- 
fion,  which  would  produce  a  confufion  in  vifion  *. 

If  thefe  opinions  require  ferious  refutation,  we  have 
it  in  the  efFefts  of  the  difeafes  of  the  retina,  optic  nerve, 


*  M.  Lc  Cat  thought  that  the  pla  mater  was  the  fentient  part  of 
the  nerve.  It  was,  therefore^  a  kind  of  confirmation  of  his  opinion 
to  fuppofe  the  choroid  to  be  the  feat  of  vifiony  at  he  teaches  that  the 
choroid  coat  is  a  produflion  of  the  pit  mater.  He  conceiTed  that 
the  retina  moderated  the  impreilion  of  light  upon  the  choroid  coat» 
as  the  cuticle  duOs  the  impreilion  on  the  papillx  of  the  tongue. 

and 
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and  braim  But  the  thalami  narvonun,  the  optic  Bervet 
and  its  ezpanfion  into  the  retina,  feem  fcarcely  to  have 
ever  occurred  to  thefe  fpeculator^  as  worthy  of  notice 
in  this  invefligation. 

The  following  appears  to  me  the  true  account  of  this 
matter.  It  is  demonflrated,  that  the  inner  furface  of 
the  retina  is  a  web  of  membrane  conveying  veflels,  and 
that  the  outer  furface  of  the  retina  confifts  of  the  pulpy^ 
like  nervous  matter.  This  latter,  then,  is  the  organ- 
ized furface  adapted  to  receive  the  impreflioa  of  the 
rays  of  light.  At  the  point  where  the  optic  nerve 
oomes  through  the  coats  of  the  eye,  there  is  no  pofte* 
nor  furface  peculiarly  adapted  to  receive  the  impreflion 
of  light ;  and,  as  well  might  we  exped  the  optic  nerve 
to  be  fenfible  to  the  impreffion  of  light  in  any  point  of 
its  extent  from  the  brain  to  the  eye,  as  at  this ;  for 
here  the  inner  furface  of  the  retina  only  is  formed ; 
there  is  no  poflerior  furface  upon  which  the  tays  can 
impinge.  The  doubts  regarding  the  caufe  of  this  fpot 
giving  no  fenfation,  have  arifen  from  tl^e  idea,  that  the 
internal  furface  of  the  retina,  or  its  fubflance,  felt  the 
impreflion  of  the  rays  of  light. 

At  the  fame  time,  it  is  evident,  that  the  choroid  coat, 
9lid  its   fecretion,  is  in  a  moft   remarkable   manner 
fubfervient  to  the  retina,  as  the  inftrument  of  viiion : 
lor,  when  the  fecredon  is  black,  it  abforbs  the  rays ; 
and  animals  which  have  fuch  a  pigmentum  nigrum,  fee 
l>eft  during  the  full  day :  again,  when  the  furface  is 
^  a  ihuiing  nature,  it  repeb  the  rays,  and  this  con- 
tributes to  flrengthen  the  fenfation ;  and  fuch  animals 
are  fitted  for  feeing  m  obfcure  light :  nay,  further,  if 
the  furfistce  of  the  choroid  be  coloured^  the  animal  will 

fee 
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lite  olrieas  (tf  that  cdour  die  beft,  becavfe  Ae  eolov 
of  the  choroid  dqpends  upon  its  nefleding  more  of  1n^ 
coloured  ray,  than  of  the  odios'of  ^vfaich  I^t  ii 


M  •illl».tU«<« 


But  as  animak  fee  which  have  no  paunt  on^th^  dbo- 
toidf  neither  fuch  as  will  abforb,  nor  fuch  as  iriff 
ftrongly  refleA'  the  rays,  and  which  have  merdy  Ae 
fqrfacc  of  the  choroid  with  its  coloured  blood-ireflW 
in  contaft  with  the  retina ;  fo,  it  is  evident^  'ihat  it  W 
not  the  defioiencjr  of  the  choroid  coat,  nor  file  want  of 
the  black  paint  at  the  entnince'  of  the  c^xtic  tsenti 
whidi  prevents  the  fenfationy  but  really,  that  there  X 
bene  no  furface  formed  and  organised  to  receive  A^ 
impreffion  of  the  light;  the  outer  furface  not^Wn^* 
ttie  ftnfible  furface  of  the  retina. 


«. 
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FUIITH£R   OBSERVATIONS  ON   THB   RETINA.       \ 

It  has  already  been  obferved,  that  vifion  is  the  c6ai-< 
bined  operation  of  the  organ,  nerve,  and  brain  ;  coxh. 
fequently,  the  deftrudion  of  the  fundion  may  fie  pro- 
duced by  difeafe  of  the  retina,  of  the  optic  nerve,  or 
of  the  brain.  Difeafe  in  the  retina,  nerve,  or  corre- 
fponding  part  of  the  brain,  caufing  total  *  blindnefs, 
while  the  c^ea  and  humors  of  the  eye  remain  pel- 
lucid, is  called  amaurosis.  It  is,  in  general,  to  be 
confidered  as  a  paralytic  affedion.    Amaurofis*  has 

*  Amaurosis;  gutta  sbrena;  cataracta  nigra;  which 
laft  name  ii  from  the  blackncb  of  the  pupil  in  confequence  of  the 
tranfparency  of  the  kni. 

beer 
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b6en  found  to  follow  ftrokes  on  the  head ;  concuffion 
and  compreflion  of  the  brain ;  blood  effiifed  within  the 
ikuU ;  or  tumors  preffing  on  the  nerve  or  brain  *.  An 
amaurofis  fpafmodica  has  been  enumerated  by  authon. 
This  kind  of  blindnefs  has  been  fuppofed  to  arife  in  con« 
lequence  of  the  ftrifture  of  the  optic  nerve  by  the  origins 
cf  the  re£U  mufcles  ;  as  far  as  I  have  obferved,  no  adion 
of  thefe  mufcles  can  affeft  the  optic  nerve  before  it  per- 
forates  the  coats  of  the  eye.  If  it  were  to  be  attributed 
to  the  operation  of  thefe  mufcles,  I  fliould  rather  fup- 
pofe  it  to  be  occafioned  by  their  fpafmodic  a£tion  on 
the  ball  of  the  eye,  by  w'hich  the  funftion  of  the  retina 
might  be  difordered  ;  but  I  think  it  is  more  probable 
that  the  fame  irritation  which  is  adling  on  the  motatory 
nerves  of  the  eye,  does,  in  this  inflance,  affed  alfo  the 
optic  nerve  and  retina.  However,  diilention  of  the 
coats  of  the  eye,  by  encrtafed  fecretion  of  the  humors, 
deflroys  the  fenfibility  of  the  retina.     In  the  hydri^- 

•  '*  Ipfc  Tidi  bi8  In  pucrulis  fcrophulofis  amaurofin,  ctiam  fubito 
ingnicntein ;  fcfto  cadavcre  invf iii  glandulam  itrumofam  nervii  op- 
ticw  incumbentem."  Sauvages  NofoL  From  many  obfcrvktions,  wc 
find  that  tumors  and  extravafations,  which  rouH  comprefs  gradually, 
do  yet  produce  an  inftantancous  cffe£^. 

In  Bonetus  *,  we  have  many  cafes  of  blindnefs  from  abcefs  in  the 
anterior  part  of  the  brain  ;  from  fluid  on  the  furface,  and  in  the  ven- 
tricles )  from  Heatomatous  tumors ;  from  coagulum  of  blood,  'and 
from  a  hydatid  preffing  on  the  union  of  the  optic  nerves;  and, 
bftly,  from  a  caloulus  in  the  optic  nerve.  Blindnefs  from  preflitre 
upoo  the  eye  and.its  difplacement^  and  confequent  elongation  of  the 
optic  nerve,  by  an  encyfted  tumor  in  the  orbit « with  gradual  recovery 
after  operations.     See  Med.  Ob.  and  Inqnir.  vol.  iv.  p.  371* 

•  Pe  OcuJ.  Afftdibuf;  Ob.  t. 

thalmia. 
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tfaalmia,  diere  is  it^  die  beginmng  a  fhon^&ghttdDmi 
fb  that  objeds  are  feen  only  when  near  the  eye*  Thni 
fur  we  might  account  for  the  defeft  c^  Tifion  by  the 
alteration  of  the  focus  of  the  cornea  and  httmots ;  but^ 
by  and  bye^  as  the  eye  enlarges,  as  h  becomes  turgid^ 
and  the  coats  more  diftended,  the  pupil  becomes  fta* 
tionary,  and  the  yifion  is  loft  before  the  aqueous  humor 
has  become  turbid  *• 

The  connexion  and  fympathy  betwixt  the  retina  and 
the  vifcera  of  the  abdomen  is  fometimes  very  particular : 
I  have  feen  frequently  a  proof  of  this  in  the  diibfder 
of  the  flomach  having  an  immediate  tScQt  on  the  fen- 
fibility  of  the  retina.  Allied  to  this,  but  greater  in  de- 
gree, is  the  amaurofis  which  attacks  hyfterical  womea 
fuddenly  with  head-ach  and  violent  pain.  From  fuch 
fympathy  of  parts  arife  the  sdnaurofis  bilofa,  verminola 
intermittens,  arthritica.  Sec  Such  attacks  of  blindneb 
have  been  found  to  alternate  with  convulfions  f. 

The 

♦  To  complete  fuch  a  cafe,  ^c  may  further  obfcnrc,  that  there  xt 
now  an  acceifion  of  pain,  a  tenfion  over  the  forehead  and  pericrania, 
and  there  is  fometimts  accompanying  it  a  fwelh'ng  and  infenfibility 
of  the  fide  of  the  face.  So  luxation  or  difplacemcnt  of  the  eye,  by 
tumors,  caufcs  bh'ndnefs,  by  extending  the  optic  ncnre  or  compreffing 
the  eye-ball  and  confequenily  the  retina. 

f  The  following  is  an  ingenious  account  of  the  manner  in  which 
this  may  be  produced,  though  to  me  it  is  not  fatisfactory  :— **  Non 
infrequens  caccitas  poll  convtilfiones  graves  et  frequentesy  fed  a  nc- 
mine  quod  fciam  re6le  defcripta  caufa  ;  banc  non  ab  bumoris  affluxii 
deduco,  ut  vohierunt,  fed  quia  in  magnis  ilh's  per  paroxyfmas  con* 
vulfioRum  partium  omnium,  et  oculoriim  fimul  contorfionibus  in 
quibus  fscpe  quoque  convulf],  admodumque  exerti  et  inflexi  appa- 
rent, atttad^o  lie  nimium  et  tenfo  B<rv«  opticoi  illis  adnata  illoque 

iimul 


OF   THE   RETINA.  agt 

The  amaiirofis  is  a  total  bUndnefs^  while  there  is  a 
tranfparency  of  the  humors  and  coats  of  the  eye.  Am« 
BI.YOPIA  is,  on  the  contrary,  only  a  partial  privatiod  of 
fight,  mih  a  pellucid  ftate  of  the  eye. 

Commencing  catarafts  and  opacities  of  the  corftea^ 
and  of  the  humors  in  general,  give  occafion  to  (pots 
aad  obfcurities  in  the  vifion  * ;  but  we  have  at  prefent 
to  confider  thofe  only  which  depend  on  the  ftate  of  the 
nerve  f.  Errors  of  vifion  are  not  ealily  to  be  diftinguifli- 
ed  from  thofe  of  the  imagination  proceeding  from  the 
brain*     Error  opticus,  or  Hallucinacio,  from  delirium  : 


fimul  contorto  et  Ixfo,  fpiritufque  viforii  tranCtu  impedito^  oculot 
▼tfione  priTari  contingiti  atque  inde  provenire  dUigente  examine  lie 
confideratione  ioTenimus."    Platenis  Prax.  lib.  i.  c.  7. 

*  Calico  is  an  obfcurity  in  the  ▼ifion,  depending  on  obdruc* 
tfOB  to  the  rays,  from  opacities  before  the  "pupil.  **  Cat ak  acta 
opocitas  eft  ultra  popillam."  Amblyopia  and  Amavrosis  are 
occafioned  by  the  difeafe  of  the  nerve,  or  confufion  from  the  focal 
powers  of  the  humors  without  opacity  of  any  part.  But  Cullen  ex-, 
tends  the  genus  caligo  to  all  obfcurities  caufed  by  opacity :  he  ti>- 
troduces  the  words  **  ob  repngulum  opacum,  inter  objedla  &  reti* 
iiam/'  while  Sauvage  has  the  exprefCon  **  repagulum  opacum  citra 
pupillam." 

f  PsEUDOBLorsis  is  thus  defined  by  Dr.  Cullen :  *' Vifus  de* 
piBvitus  ila  ut  quse  non  exiftant  homo  fe  yidere  imaginatar  vel  qust 
cxiftunt  aliter  videt  ac  revera  fe  habeant^—^  under  this  genus  it 
suFFusib^  PHANTASM  A.  Under  this  definiticMi  all  deceptions  from 
refrmdioo  of  the  rays  are  nahiraUy  comprehended,  as  well  as  from 
tbe  imagination  Amply  :  a  dc^nition  comprehending  defedls  of  Yiiion 
which  proceed  from  caufcs  fo  very  diftinf^,  it  an  obftrudxon  to  the 
koowledge  of  difeafes.  Sauvage  has  it  daffed  with  the  vefanise,  viz. 
C.  fiiffufio>  hallucinatio  vifus  circa  objcda. 

one 
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one  diftinaion  of  the  former  is,  that  w^  can  corTc& 
the  deception  by  the  affiftance  of  the  other  fenfes, 
while,  in  the  latter,  the  mind  is  difeafed* 

Old  people  are  often  troubled  with  the  appeaiaBce 
of  dark  irregular  fpots  flying  before  their  eyes.  In 
fever,  alfo,  it  is  very  common  to  fee  the  patient  pick* 
ing  the  bed-clothes,  or  catching  at  the  empty  air. 
This  proceeds  from  an  appearance  of  motes  or  flies 
paffing  before  the  eyes,  and  is  occafioned  by  an  afiec* 
tion  of  the  retina,  producing  in  it  a  fenfation  fimilar 
to  that  produced  by  the  impreflion  of  images;  and 
what  is  deficient  in  the  fenfation,  the  imagination  fup- 
plies;  for,  although  the  refemblance  betwixt  thofe 
difeafcd  affecUons  of  the  retina  and  the  idea  conveyed 
to  the  brain  may  be  very  remote,  yet,  by  that  flight 
refemblance,  the  idea,  ufually  aflbciated  with  the  fen- 
fation, will  be  excited  in  the  mind. 

M.  de  Id  Mire  attributed  the  fixed  fpots  to  drops  of 
extravafated  blood  on  the  retina,  and  the  flying  ones, 
to  motes  in  the  aqueous  humors  *  ;  but  we  fliall  ftiow 
prefcntly,  that  this  apparent  motion  of  the  motes  before 
the  eyes  may  be  a  deception.  After  turning  round  upon 
the  heel  for  fome  time,  objcfts  apparently  continue  in 
motion.  Dr.  Porterfield  fuppofed  this  to  proceed  from 
a  miftake  with  refpefl:  to  the  eye,  which,  though  it  be 
at  reft,  we  conceive  to  move  the  contrary  way  to  that 


*  *<  Guttula  crucris  retinae  infidcni  ct  nigricans,  onniKm  luoem 
Jntcrclplet  unde  phantafma  obfcurum  vel  nigrum  ;  Ycrum  fi  dilutut 
criior  radios  fubros  tranfmittat  tunc  macalam  rubram  vidcbit  tsgcr 
ut  omnia  trans  vltrum  infpcdla  rubra  funt.'*  bauvage»  toI.  it. 
p.  287, 

in 
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in  which  it  moved  before  ;  from  which  miftake,  with 
tcfpeftto  the  motion  of  the  eye,  the  objeds  at  reft 
will  appear  to  move  the  fame  way  the  objefts  are  ima- 
gined to  move,  and,  confequently,  will  feem  to  con- 
tinue their  motion  for  fome  time  after  the  eye  is  at 
reft.     How  fuperior  is  fimple  experiment  to  the  moft 
ingenious  fpeculation  !     Dr.  Porterfield  is  prefuming 
in  all  this,  that  the  eye  is  at  reft  when  the  body  is  fti- 
tionary,  after  turning  round  rapidly  on  one  foot.     But 
the  foft  is,  that  the  eyes  continue  in  motion  after  the 
body  is  at  reft,  but  owing  to  a  diforder  in  the  fyftcm 
of  fenfation  we  are  not  fenfiblc  of  it.     Dr.  Wells,  in 
making  an  experiment,  in  which  it  was  neceifary  to 
look  upon  a  luminous  body,  was  felzed  with  giddinefs, 
and  he  found,  that  the  fpot  on  the  retina,  affeded  by 
the  great  excitement  of  the  luminous  body,  did  not  re- 
main ftationary,  but,  when  made  apparent  by  looking 
upon  the  wall  or  any  plane,  was  moved  in  a  manner 
altogether  different  from  what  he  conceived  to  be  the 
^e£Uon  of  his  eyes.     In  making  the  experiment  after 
looking  fome  time  at  a  candle,  and  then  turning  him- 
lelf  round  till  he  became  giddy,  he  afterwards  direded 
Iiis  eyes  to  the  middle  of  a  fheet  of  paper,  he  faw  the 
dark  fpot  (caufed  by  the  former  brilliancy  of  the  can- 
dle on  the  retina)  take  a  courfe  over  the  paper,  al- 
ithough  he  conceived  that  the  pofttion  of  his  eyes  re- 
xnained  ftationary.    '  He  then  direded  a  perfon  to  re- 
peat this  experiment,  and  then  bade  him  look  ftead- 
:laftly  to  him,  and  keep  his  eyes  fixed  ;  but  inftead  of 
l^eeping  ftationary,  his  eyes  were  feen  to  move  in  their 
locket ;  though,  of  this,  the  perfon  himfelf  was  quite 
Snfenfible. 
Vol.  UL  X  From 
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From  thefe  experiments,  we  may  conclude,  that 
fpots  which  feem  to  move  before  the  eyes  are  not,  on 
that  account,  folcly  to  be  attributed  to  opacity  of  the 
humors  or  cornea,  fince  the  appearance  of  motion  may ' 
be  given  to  thofe  motes,  though  occafioned  by  an  af- 
fe£Uon  of  the  nerve ;  efpecially,  if  the  unufual  ienfa- 
tion  be  attended  with  giddinefs.  Giddinefs,  however, 
is  not  neceffary  to  fuch  fenfation ;  when  my  eyes  arc 
fatigued,  and,  fitting  in  my  room,  I  look  towards  the 
window,  I  fee  before  me  fmall  lucid  circles  which  feem 
to  defcend  in  quick  fucceflion  ;  upon  attending  more 
particularly  to  my  eyes,  I  find  them  in  perpetual  mo- 
tion ;  my  eye  is  turned  gradually  downward,  which 

■  gives  to  the  fpe£trum  the  appearance  of  defcending  ; 

'  but  it  regains  its  former  elevation  with  a  quick  and 
imperceptible  motion.  During  the  flow  inclination  of 
the  eye  downward,  the  motes  or  little  rings  feem  to 
defcend  ;  but  in  lifting  the  eye  again,  the  motion  is  fo 
quick,  that  they  are  not  perceived  *. 

There 


•  The  following  quotation  refers  to  this  fenfation  i*^"  Acgcr  in 
magna  luce  conftitutus,  ut  plurimum  prcfbyta,  vcl  oculis  nitidifliicis 
gaudens,  continuo  prx  oculis  obfervari  fibi  putat  pun^a  lucida^  qux 
-  non  hue  et  illuc  volitant,  ncc  a  commoto  capltc  agitantur,  ut  putat 
la  Hire,  ct  ejus  In  hoc  exfcriptor  Bocrhaave  ;  fed  coaflanter  fi  oculus 
immobllls  remaneat,  deorfum  lentiflime  ddabl  videntur  ;  adeoquc 
vt!iiti  pluvia  aurca  prsc  ocuhs  eaquc  denfa  cernitur;  quae  verticalitcr 
fcmper  defcendit  in  quacumquc  capitis  pofitura,  five  ere^a,  five  latc- 
ralltcr  incllnata  ;  hoc  in  rne  ipfo  expertus  per  annos,  obfervavi  in 
allis,  potiflimum  illls  qui  lludlo  nodlumo  indulferant^  ct  in  acgro- 
tante,  qui  de  eo  fymptomate  ad  melancholiam  fere  per  multos  anno$ 
foUicItiis  crat."  Sauvages.  This  appearance  has  been  attempted  t* 
be  cjjplaincd  upon  the  fuppofitioji  of  a  very  fcnfiblc  llatc  of  the  re- 

tiaa» 
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There  is  a  kind  of  umbrae  feen  before  the  eyes  which 
are  occafioned  by  the  veffels  of  the  retina.  Of  this 
kind  is  the  fuffufio  reticularis  of  Sauvages,  in  which  the 
perfon  fees  umbrageous  ramifications  which  ftrike 
acrofs  the  fphere  of  vifion,  and  are  fynchronous  with 
the  pulfe,  ihowing  its  dependance  on  the  full  and 
throbing  pulfation  of  the  head.  There  are  alfo  cor- 
rufcations  feen  before  the  eyes  in  confequence  of  a  blow 
upon  the  eye  ball,  and  accompanying  violent  head-ach, 
vertigo,  phrenitis,  epilepfy,  ice.  Whatever  forces  the 
blood  with  great  violence  to  the  head,  as  coughing, 
vomiting,  fneezing,  will  caufe,  for  the  inftant,"fuch 
corrufcations,  by  means  of  the  difturbed  circulation 
through  the  rethia. 

We  are  particularly  called  upon  to  attend  to  the 
connedion  betwixt  the  iris  and  the  retina.  In  amau- 
rofis,  the  fenfibility  of  the  retina  being  entirely  loft, 
the  pupil  is  confequently  immoveable  and  dilated  *. 
But  we  muft  recoiled:,  that  if  one  eye  be  found,  the 
pupil  of  the  difeafed  eye  follows,  in  fome  degree,  the 
movement  of  the  iris  of  the  found  eye.     If  one  eye  be 


lioa,  which  perceives  the  gutulse  exuding  from  the  pores  of  the  cor- 
nea, and  which,  falh'ng  over  its  furface,  gives  the  appearance  of 
their  defcending.  But  it  is  only  felt  when  the  retina  is  exhaufted 
or  didurbed  by  prcflure  on  the  eye-ball.  See  Sauvages  Suffufio 
Scintillaas  &  Suff.  Danaes. 

*  There  are,  however,  cafes  of  Amaurosis  a  mtosi^  In  which 
there  is  a  contra6lcd  and  immoveable  pupil,  and  children  are  bom 
with  an  infenfibility  of  the  organ  in  which  the  pupil  is  not  greatly 
dilated.  I  would  be  willing  to  attribute  this  peculiarity  of  the  pupil 
and  apparent  amaiirofis  in  newly-born  children  to  the  remains  of  the 
membrana  pupilhiis. 

X  2  '    fhut; 
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fhut,  the  pupil  of  the  other  eye  will  dilate ;  if  the  htad 
fee  put  over  the  eye-lids  of  the  fliut  eye,  the  pupil  will 
ftill  further  dilate  *. 

We  find  fcvcral  inftances  of  vifion  indiflind  during 
full  day-light,  and  pcrfeft  in  the  crepufculum.  This 
we  have  explained  by  the  dilatation  of  the  pupil  allow- 
ing the  rays  of  light  to  pafs  the  partial  opacity  of  the 
tens  ;  it,  of  courfe,  ha^  no  connection  with  the  difeafe 
of  the  retina* 

There  are  alfo  inftances  of  vifion  being  more  than 
naturally  obfcure  in  the  twilight,  which  is  owing  to  a 
degree  of  infenfibility  f .  The  night  blindnefs,  how- 
ever, is  not  to  be  entirely  attributed  to  a  degree  of  con- 
tinued infenfibility  in  the  nerve.  The  attacks  arc 
irregular,  and  allied  to  the  intermitting  amaurbfis.  It 
has  been  epidemic,  and  the  following  cafes  feem  to 
ally  it  with  the  paralytic  affections. 


*  The  fympathy  of  the  ins  with  the  retina  I  do  not  conceive  to 
be  immediate,  but  through  the  intervention  of  the  brain ;  and  the 
degree  of  dilatation  of  the  pupil,  I  fhould  hold  to  depend  on  the 
flrength  of  the  common  fenfation  of  both  eyes.  By  this  only  can 
we  account  for  the  fenfibility  of  the  retina  of  one  eye  affeifling  the 
iris  of  the  other,  or  the  diflurbance  of  the  brain,  in  comatofe  difeafei^ 
deftroying  the  fympathetic  connexion  betwixt  the  retina  and  pupil* 

f  Eft  immanis  differentia  inter  fplendorem  et  aAivItatcm  lumini» 
candelae  et  lunae :  luminis  folaris  vis  cR  ad  vim  lumini?  candclx  i6 
pedes  diftantis,  obfervante  D.  Bongncr  ut  1 1664  ad  i  ;  et  ad  lumen 
lunx  in  pleni  lunio,  ut  374000  ad  i  demonftrante  D.  Euler  Mem. 
de  I'Acad.  de  Bcrh'n,  an  1750,  pag.  299.  non  mirum  itaquc  Ci  vis 
totics  major  fufficeret  ad  fuccutiendam  retinam  quam  tanto  minor 
non  afEciebat,     Sauva^et  Amhiyofta  Crepufcuhrlt* 

CASE 
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CA»  I«   OF   NYCTALOPIA,   OR   NIGHT   BLIN^NBSS^ 

BY   DR.  H£B£RD£N. 

A  man,  about  30  years  old,  had,  in  the  fpring,  a 
Serdan  fever,  for  which  he  took  too  fmall  a  quantity 
of  bark,  fo  that  the  returns  of  it  were  weakened  with- 
out being  entirely  removed ;  he  therefore  went  into 
^he  cold  bath,  and  after  bathing  twice,  he  felt  no  more 
of  his  feven     Three  days  after  his  laft  fit,  being  then 
•^employed  on  board  of  a  fhip,  in  the  river,  he  obferved, 
at  fun-fetting,  that  all  objeds  began  to  look  blue,  which 
-Uuenefs  gradually  thickened  into  a  cloud,  and  not 
Jong  after  he  became  fo  blind  as  hardly  to  perceive 
^e  light  of  a  candle.     The  next  morning,  about  fun- 
jriie,  his  fight  was  reftored  as  perfedly  as  ever.    When 
-the  next  night  came  on,  he  loft  his  fight  again  in  the 
Jame  manner;   and  ibis  continued  for  12  days  and 
.3iights.     He  then  came  afliore,  where  the  diforder  of 
-Jhis  eyes  gradually  abated^  and  in  three  days  was  en- 
tirely gone.      A  month  after,  he  went  on  board  of 
another  ihip,  and  after  three  days  flay  in  it  the  night- 
-blindnefs  returned  as  before,  and  lafled  all  the  time 
of  his  remaining  in  the  fhip,  which  was  nine  nights. 
-He  then  left  the  ihip,  and  his  blindnefs  did  not  re- 
turn while  he  was  upon  land.     Some  little  time  after* 
wards,  he  went  into  another  fhip,  in  which  he  continued 
ten  days,  during  which  time  the  blindnefs  returned  only 
two  nights,  ai>d  never  afterwards. 

In  the  Auguft  following,  he  complained  of  lofs  of 
iippetite,  weaknefs,  fhortnefs  of  breath,  and  a  cough  ; 
fee  fell  away  very  fafl,  had  frequent  fhiverings,  pains 

X3  in 
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in  his  loins,  dyfury,  and  vomidngs;  all  which  com- 
plaints encreafed  upon  him  till  the  middle  of  Novcan- 
ber,  when  he  died.  He  had  formerly  been  employed 
in  lead-works,  and  had  twice  loft  the  ufe  of  his  hands, 
as  is  ufual  among  the  workers  in  this  metal.  Medical 
Tranfaftions,  publifhed  by  the  College  of  Phyficians  in 
London,  vol.  i.  p.  60. 


CASE    II.    OF    NYCTALOPIA,   BY  DR.  SAMUEL    PYE. 

Pye,  fervant  to  a  miller,  at  the  6th  mill,  on  the  Lime- 
houfc  wall,  about  40  years  of  age,  came  to  me  Oc- 
tober 2d,  1754,  for  advice  and  affiftance.  He  told 
me,  that  about  two  months  ago,  while  he  was  employed 
in  mending  fome  facks,  near  the  fetting  of  the  fun,  he 
was  fuddenly  deprived  of  the  ufe  of  his  limbs  and  of  his 
fight.  At  'the  time  he  was  attacked  with  this  extra- 
ordinary difeafe,  he  was  not  only  free  from  any  pain 
in  his  head  or  his  limbs,  but,  on  the  contrary,  had  a 
fenfation  of  eafe  and  pleafure  ;  he  was,  as  he  exprefled 
himfelf,  as  if  in  a  pleafing  'dofe ;  but  perfeftly  fen- 
fible.  ,He  was  immediately  carried  to  bed,  and  watched 
till  midnight ;  at  which  time  he  defired  thofe  who  at- 
tended him,  to  leave  him,  becaufe  he  was  neither  fick 
nor  in  pain.  He  continued  the  whole  night  totally 
blind  and  without  a  wink  of  fleep. 

When  the  day-light  of  the  next  morning  appeared, 
his  fight  returned  to  him  gradually  as  the  light  of  the 
fun  encreafed,  till  it  became  as  perfeft  as  ever ;  when 
he  rofc  from  bed,  his  limbs  were  rcftored  to  their 
ufual  ftrength  and  ufefulnefs,  and  himfelf  in  perfect 
health. 

But 
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But  on  the  evening  of  the  fame  day,  about  the 
fetting  of  the  fun,  he  began  to  fee  but  obfcurely,  and 
his  fight  gradually  departed  from  him,  and  he  became 
as  blind  as  on  the  preceding  night ;  though  lys  limbs 
continued  as  well  as  in  perfefl:  health ;  nor  had  he, 
from  the  firft  night,  any  complaint  from  that  quarter.  ^ 

The  next  day,  with  the  rifing  fun,  his  fight  return- 
ed ;  and  this  has  been  the  almoft  conftant  courfe  of 
his  difeafe  for  two  months  part.  From  the  fecond 
night,  the  fymptoms  preceding  the  darknefs  were  a 
flight  pain  over  the  eyes,  and  a  noife  in  his  head, 
which  he  compared  to  a  fquafliing  of  water  in  his  ears. 

After  near  two  months  continuance  of  the  difeafe, 
on  September  the  29th,  the  patient  was  able  to  fee  all 
night ;  on  the  30th  September,  Oftober  i  and  2,  he 
was  again  blind  all  night ;  on  the  3d,  he  was  able  to 
fee ;  on  the  4th,  he  was  blind  till  1 2  ;  on  the  5th  was 
blind.  From  this  he  had  no  return  of  his  complaint 
till  June  1755  ;  from  which  time  till  the  3d  of  Oftober, 
when  I  again  faw  him,  he  had  three  or  four  attacks  ; 
from  the  3d  till  the  loth,  he  had  an  attack  every  even, 
ing. — He  had  at  this  time  a  purging.  I  ordered  him 
an  eleftuary  of  bark  and  nutmeg,  which  fucceeded  in 
removing  the  blindnefs,  but  the  diarrhasa  continued 
wafting  him.  On  the  20th,  delirium  came  on  ;  on  the 
iift,  he  became  deaf;  he  died  on  the  25th,  afi:er 
having  fuffered  from  fever,  pain  in  his  bowels,  and 
continued  diarrhasa ;  but  the  defeft  in  his  eyes  never 
returned  after  the  loth-  This  man  had  clear  bright 
eyes :  when  his  fight  failed  him  the  pupils  were  en- 
larged about  one-third  in  diameter.  Medical  Facts  and 
Enquiries,  vol.  i.  p.  1 1 1. 

X  4  Boerhaave 
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Boerhaave  gives  us  an  example  of  imperfe£l  vifion^ 
from  a  difcordance  betwixt  the  conttaftion  of  the  iris 
and  the  excitement  of  the  retina ;  fo  that  the  pupil  did 
not  dilate  in  proportion  to  the  decay  of  light  *. 

"When  inflammation  extends  within  the  eye,  or  whep 
the  retina  is  excited  by  fympathy  with  the  opthalmis^ 
of  the  outer  membranes,  it  may  happen  that  the  patient ' 
is  totally  blind  during  the  day,  and  yet  fees  on  the  ap- 
proach of  evening ;  becaufe,  from  the  fenfibility  of  the 
retina,  the  pupil  i^  abfolutely  fhut,  but  as  the  Kght  is 
^minifhed  the  pupil  is  gradually  relaxed,  and  the  ob- 
fcure  light  admitted,  and  this  obfcure  light,  from  the 
irritable  ftate  of  the  retina,  gives  a  vivid  fenfation  in- 
comprehenfible  to  the  byftanders.  Our  judgments  of 
the  ftrength  of  fenfations  are  comparative  merely; 
when  We  have  been  accuftomed  to  ftrohg  impreflions, 
lefler  ones  are  difregarded.  The  greater  light  dcftroys 
the  capacity  of  the  retina  for  receiving  flighter  and 
more  delicate  impreflions ;  while,  on  the  other  hand, 
the  abfence  of  light  referves  to  us  the  power  of  feeing 
objefts  the  mofl:  faintly  illuminated.  We  are  every 
day  becoming  more  acquainted  with  the  invifible  pro-. 
parties  of  light ;  and  we  have  frequent  experience  of 
darknef^  being  relative,  and  that  what  we  fliould  call 
total  darkncfs  is  very  often  but  a  fainter  light.  One 
man  will  fee  difl:inftly,  when  another  is  quite  deprived 
of  the  power  of  diceming  objcfts.  A  man  in  prifon 
feems  to  have  the  light  gradually  admitted  to  him  ;  and 

^  In  old  people  there  is  an  obfcurity  of  vlfion,  from  a  diminlfh- 
ed  fenfibility  of  the  retina  ;  and  the  iris  docs  not  take  a  quick  fiic- 
ccGion  of  contradnon  and  dilatation  with  the  change  of  light. 

many 


OF   THE    RETINA.  30f 

many  animals  are  in  quick  purfuit  of  their  prey,  while 
we  are  groping  our  way  with  the  affiftance  of  our 
other  fenfes. 

Animals  which  feek  their  prey  in  a  light  which  is 
darknefs  to  us,  have,  mod  probably,  a  greater  degree  of 
renlibility  of  the  retina.  But  they  have  alfo  a  more 
confpicuous  apparatus  in  the  largenefs  of  their  eyes, 
and  the  dilatability  of  their  pupil,  while  the  fenfibility 
which  this  provifion  gives,  is  often  guarded  from  the 

4 

light  of  day  by  the  membrana  ni&itans,  and  by 
an  iris  capable  of  great  contra&ion.  Their  iris  pof- 
fefles  alfo  a  great  power  of  contraftion  in  narrowing 
the  pupil  during  the  day,'  as  it  is  capable  of  dilating 
during  the  night,  to  the  whole  extent  of  the  cornea. 
In  the  human  eye,  alfo,  the  ftrift  fympathy  between 
the  iris  and  retina  is  a  guard  to  the  latter.  But  it  has 
often  happened  that,  in  ufmg  optical  inftruments,  the 
retina  has  been  hurt  by  the  inteniity  of  the  Hght  from 
the  concentrated  rays :  a  leffer  degree  of  this  effed  we 
have  given  us  in  the  following  inftance  *. 

"  Bemg  occupied  in  making  an  exad  meridian,  in 
order  to  obferve  the  tranfit  qf  Venus,  I  ralhly  direfted 
to  the  fun,  by  my  right  eye,'  the  crofs  hairs  of  a  fmall 
telefcope.  I  had  often  done  the  like  in -my  younger 
(days  with  impunity ;  but  I  fiiffered  by  it  at  laft,  which 
I  mention  as  a  warning  to  others.  I  foon  obferved  a 
remarkable  dimnefs  in  that  eye,  and  for  many  weeks, 
^hen  I  was  in  the  dark,  or  ihut  my  eyes,  there  appeared 
before  the  right  eye  a  lucid  fpot,  which  trembled  much 
like  the  image  of  the  fun  feen  by  reflection  from  water* 

♦  Viz.  by  Dr.  Rcid. 

•    ■    /      ^ 
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This  appearance  grew  fainter,  and  lefs  frequent  by  de- 
grees, fo  that  now  there  are  feldom  any  remains  of  it. 
But  fome  other  very  fenfible  eflfefbs  of  this  hurt  ftill 
remain : — For,  firft,  the  fight  of  the  right  eye  continues 
to  be  more  dim  than  that  of  the  left ;   fecondly,  the 
neareft  limit  of  diftinfl:  vifion  is  more  remote  in  the 
right  eye  than  in  the  other,  although,  before  the  time 
mentioned,  they  were  equal  in  both  thefe  refpefts,  as  I 
had  found  by  many  trials ;  but,  thirdly,  what  I  chiefly 
intend  to  mention  is,  that  a  ftraight  line,  in  fome  dr- 
cumflances,  appears  to  the  right  eye  to  have  a  curvature 
in  it.     Thus,  when  I  look  upon  a  mufick  book,  and, 
lliutting  my  left  eye,  direfl:  the  right  to  a  point  of  the 
middle  line  of  the  five  which  conipofe  the  ftaflf  of  mu- 
fick, the  middle  line  appear  dim  indeed  at  the  point 
to  which  the  eye  is  direfted,  but  ftraight ;  at  the  fame 
time  the  two  lines  above  it  and  the  two  below  it  appear 
to  be  bent  outwards,  and  to  be  more  diftintl:  from  each 
other,  and  from  the  middle  line  than  at  other  parts  of 
the  ftaft'  to  which  the  eye  is  not  direded.     Fourthly, 
although  I  have  repeated  this  experiment  times  innu- 
merable within  thefe   i6  months,  1  do  not  find  that 
cudoin  and  experience  takes  away  this  appearance  of 
curvature  in  ftraight  lines.     Laftly,  this  appearance  of 
curvature  is  perceptible  when  I  look  with  the  right  eye 
only,  but  not  when  I  look  with  both  eyes ;  yet  I   fee 
better  with  both  eyes  together  than  even  with  the  left 
eye  alone.'* 

Herfchel,  in  making  his  obfervations  on  the  fun, 
found  the  irritation  proceeding  from  the  red  rays  (being 
thofe  of  the  rays  of  light  which  have  the  property  of 
producing  heat  in  the  greateft  degree)  }  he  found,  when 

9  he 
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he  ufed  red  glafs  to  intercept  the  too  vivid  inlpreiEon 
of  light  on  his  eyes,  that  they  flopped  the  light,  but 
produced  an  infufierable  irritation  from  the  degree  of 
heat.  But  when  he  ufed  green  glafs,  it  tranfmitted 
more  light,  and  remedied  the  former  inconvenience  of 
an  irritation  ariling  from  heat.  He  concluded,  that  in 
the  darkening  glaffes  for  telefcopes,  the  red  light  of  the 
fun  fliould  be  entirely  intercepted.  Boerhaave  men- 
d6M  an  inftance  of  the  retina  being  injured  by  the  long 
vS(^  of  the  telefcope,  and  he  himfelf  was  hurt  by  a  fimilar 
caufe.  .  Thefe  injuries  are  owing  to  the  intrufion  of 
light  highly  concentrated,  and  over  which  the  pupil  has 
no  command ;  it  is  a  degree  of  intcnfity  which  the  ot? 
gan  is  not  prepared  to  counterad. 


«  * 
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"1- 


.* 


1  Rs  membrana  pupfflafis  is  an  tafiKmAf  ntbxkt 
meintoane,  ivhich  is  extended  acrofi  fSie  pnpB  of  Ae 
foetus. '  It  was  difcpvered  by  Haller,  AHmqus,  Wadieft- 
dorf  **,  and  Dr.  WiHisun  Hunter,  tt  Ae  'fine  tiowigt 
without  porreTpcmdence  'widi  eadi  odier*   Hafflerf ,  «fter 
inje£dng,  with  oil  of  turpentine  and  tsmiaibar,  <  taK^ 
of  the  feventh  month,  faw  ^through  the  cornea  the  TeT* 
fels  of  the  iris  injeded,  and  fome  ramifications  from. 
them  produced  into .  the  fpace  of  the  pupil.     Proni. 
convi^ion  that  no  veffels  ramified  without  an  involving^ 
membranCf  he  naturally  concluded,  that  a  membrane 
was  drawn  acrofs  the  pupil  of  the  fcetus,  though,  in. 
this  inftance,  it  was  about  to  difappear.  ^ 

In  feveral  other  foetufes  of  the  feventh  month  he 
confirmed  his  firft  obfervation ;  and, '  cutting  off  the 
cornea,  he  obferved  the  membrane  impelled  forward 
by  the  humors  behind  like  a  little  veficle. 

Albinus,  in  his  firft  book  of  Academical  Annotations, 
thus  defcribes  the  way  in  which  he  detected  this  mem« 
brane.    In  the  fame  child  in  whom  he  had  filled  the 

f  In  Commercio  Norico^   A.  1 740,  hebd.  18.  as  quoted  by 
Hallcr. 

t  De  iiova  tunica  pupilf^m  fotus  cbudente.    Open  minor. 
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veflek  of  the  cryAalline,  he  alfo  6rft  obferred  the  mem* 
brame  wttch  clofes  the  pupil,  and  in  which  the  ve&ls 
we  injedled  that  came  from  the  margin  of  the  pupil. 
Upon  looking  through  the  cornea,  he  could  fee  no  dif- 
tinSion  of  part?,  but  all  feemed  vafcularity.  He  con- 
ceived^  at  firft,  that  thefe  were  the  veffels  of  the  uvea, 
and  that  it  had  quite  contra£led  and  had  fhut  the  pupil; 
then  that  they  were  the  veflels  of  the  capfule  of  the 
cryftalline  lens  ;  but  having  cut  into  the  eye,  he  found 
it  to  be  this  membrane.  Dr.  Hunter,  fpeaking  of  this 
membrane,  and  of  Albinus's  claim  to  the  difcovery, 
iays,  ^^  In  jufUce  to  this  great  anatomift,  I  mult  declare 
diat  I  believe  this,  both  becaufe  he  aflerts  it  and  becaufe 
I  know  from  the  circumftances  it  was  hardly  poffible 
he  could  mifs  taking  notice  of  it  in  that  child"  ^^  I 
have  always  obferved  (he  continues),  both  in  the  human 
body  and  in  the  quadruped,  that  there  is  a  great  re- 
femblance  to  one  another  in  the  vefTels  of  the  capfula 
criftallini  and  of  the  membrana  pupillsc  In  an  injeded 
foetus,  I  always  find  both  nearly  in  the  fame  flate :  if 
one  be  filled  only  with  the  blood  that  is  drove  before 
the  injeftion,  fo  is  the  other ;  if  one  be  filled  partly 
with  injedHon,  and  partly  with  blood,  the  other  is  in 
the  £une  conditicm ;  if  one,  by  good  fortune,  be  finely 
and  minutely  filled  by  inje£Hon,  the  other  is  fo  too  ;  if 
one  be  burfl  by  extravafations,  the  other  is  commonly 
in  the  fame  flate  j  and  vAen  the  fcetus  is  fo  near  its 
full  time  that  the  one  cannot  be  injeded,  neither  can 
Ae  other*." 

*  See  Medical  Comineiitariet»  p.  63.  foot  note. 

Dr.  Hunter, 
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Dr.  Hunter,  fpeaking  further  of  the  artery  of  the 
criftalline  capfule,  fays,  ^^  that  it  does  not  terminate  at 
the  great  circle  of  that  humor.  Its  fmall  branches  pafs 
that  circle,  and  run  a  very  little  way  on  the  anterior 
furfece  of  the  criftalline  humor  before  the  points  of  the 
ciliary  proceffes ;  then  they  leave  the  himior  and  run 
forwards,  fupported  on  a  very  delicate  membrane,  to 
lofe  themfelves  in  the  membrana  pupillas."  He  con- 
tinues :  "  The  membrana  pupillae  receives  two  different 
fets  of  arteries,  one  larger,  from  the  iris,  and  the  othei 
much  fmaller,  but  very  numerous  from  the  criftalline 
capfula," 

Now  I  think  that  every  expreffion  in  thefe  excerpts 
confirms  the  opinion  I  entertain,  that  thefe  veffels  which 
are  feen  filled  with  red  blood,  and  which  take  their 
courfe  through  the  humors,  are  fubfervient  merely  to 
the  membrana  pupillaris. 

The  firft  time  I  obferved  the  membrana  pupillaris 
was  in  the  eye  of  a  child  born  at  the  full  time.     I  had 
injefted  the  child  very  minutely  with  fize  and  vermilion, 
aiid  the  iris  was  beautifully  red  and  the  pupil  quite 
tranfparent  and  black,  and  not  obfcured  by  any  extra- 
vafation  of  the  injection  into  the  aqueous  humor  :  upon 
\cry  narrowly  obferving  the  circle  of  the  iris,  I  faw 
diftinclly  a  fmall  injected  vcffel  pafs  out  from  the  edge 
of  the  iris,   and   crofling  the  pupil,   divide   into   two 
branches  which  ran  into  the  oppofite  margin  of  the 
iris.     This  was  the  remains  of  the  membrane,  but  fo 
delicate  and  fo  perfcdly  tranfparent,  that  the  prefence 
of  it  was  only  to  be  argued  from  the  vefTel  which  was 
feen  to  crofs  the  pupil. 

Since 
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Since  that  time  I  have  often  feen  it  in  the  early 
months,  and  particularly  flrong  about  the  feventh 
month  of  the  foetus.  It  is  then  an  opaque,  and  very 
vafcular  membrane,  and  generally  it  has  fpots  and 
ftreaks  of  extravafation  in  it.  Tlie  vafcular  ftrufture  of 
this  membrane  is  very  particular,  and  I  can  affign  no 
other  reafon  for  this  than  that  it  may  be  a  provifion- 
for  its  rapid  abforption.  /  It  has  evidently  two  fources 
of  veflels,  viz.  the  veffels  of  the  capfules  and  thofe  of 
the  iris  ;  but  whether  the  arteries  come  by  the  one 
fource,  and  the  veins  depart  by  the  other,  I  cannot  as 
yet  determine.  In  one  preparation  I  fee  the  veffels  with 
their  trunk  in  the  membrana  pupillaris,  and  the  branches 
fent  over  the  furfnce  of  the  iris. 

The  largej  and  flat  venous-like  veffels  of  the  mem- 
brane are  diltributcd  in  a  beautiful  net-work,  in  the 
form  r.f  ibL  lozinge  of  a  Gothic  window.  They  have 
a  fn.?  communication  with  each  other.  In  their  whole 
cn-iric  the  veffels  feem  nearly  of  the  fame  fize,  (which 
alio  is  like  the*  character  of  a  venous  net-work),  and 
they  terminate  apparently  in  the  margin  of  the  iris. 

The  ufe  of  the  membrana  pupillaris  I  think  fuf- 
ficiently  apparent,  though  I  do  not  find  that  it  has 
hitherto  been  undcrftood.  Haller  makes  a  comparifon 
bet>\'ixt  this  membrane,  which  clofes  up  the  pupil,  and 
that  matter  which  is  accumulated  in  the  paffage  of  tlie 
car  in  the  foetus.  But  there  is  no  analogy. — As  the 
waters  of  the  amnios  might  otherwife  be  in  contaft  with 
the  membrane  of  the  drum  of  the  ear,  and  injure  what 
neceffarily  is  of  a  dry  and  arid  nature,  to  adapt  it  for 
receiving  the  vibrations  of  the  air,  this  matter  accumu- 
lated in  the  ear  of  the  fuctus  defends  it.     But  at  the 

time. 
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time,  when  the  membraua  pupillaris  exifts  in  its  full 
ftrength  and  vafcularity,  no  light  is  admitted  into  the 
eye — the  fcetiis  is  lying  in  its  mother's  womb.  Towards 
the  ninth  month,  the  membrane  has  become  tranfparenty 
and  if  not  totally  abforbed,  it  is  torn  by  the  firft  motion 
of  the  pupil  and  altogether  difappears.  It  can  therefore 
have  no  efied  in  obfcuring  the  light,  and  preventing  it 
firom  exciting  in  too  great  a  degree  the  eye  of  the 
newly-born  child.  To  explain  the  efFed  of  this  mem- 
brane, then,  we  have  only  to  confider  that  it  is  of  the 
nature  of  the  iris  to  contract  its  circular  fibres  during 
the  operation  of  light,  fo  as  to  clofe  or  nearly  clofe  the 
pupil ;  that,  on  the  other  hand,  the  pupil  is  completely 
dilated  through  the  operation  of  the  radicated  fibres  of 
the  iris  in  darknefs : — To  the  queflion,  then,  why  it  is 
not  dilated  during  the  foetal  ftate  ?  Th^anfwer,  I  think, 
is  decidedly  this  : — The  iris  is  not  loofe  in  the  foetal 
flate,  it  is  connected  and  ftretched  to  the  middle  degree 
of  contraftion  and  dilatation  by  the  membrana  pupillaris. 
Were  the  iris  in  a  full  ftate  of  contraffion,  during  the 
life  of  the  foetus,  it  could  not  receive  its  full  nourifh- 
ment,  proper  degree  of  extenfion,  and  due  powers  ; 
but  being  preferved  ftationary  and  extended,  the  dif- 
pofition  to  contraQion,  which  it  muft  have  when  the 
retina  is  without  excitement,  is  counterafted,  until  it  is 
about  to  receive,  by  the  birth  of  the  child,  that  degree 
of  excitement  which  is  to  keep  up  the  preponderance 
towards  the  contracted  ftate  of  the  pupiK 
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OP  THE   AQUEOUS  HUMOR* 

X  HE  aqueous  humor  is  perfeSIy  limpid*  It  has  no 
icapftile  or  furrounding  membrane^  as  it  Is  not  in  con* 
fiftence  allied  to  the  other  humors,  but  is  fluid  ^.  The 
tife  which  I  have  afligned  to  the  aqueous  humor  ex- 
plains its  nature  and  the  extent  of  the  chamber  which 
contains  it,  viz.  that  it  diflends  the  cornea  and  allow! 
the  free  motion  of  the  iris ;  it  confequently  fills  the 
Ipace  between  the  lens  and  corflea.  The  ufual  defcrip- 
tion  is,  that  it  is  lodged  in  two  chambers ;  the  one  be- 
fore the  iris,  called  the  anterior  chamber  of  the  aqueous 
humor,  and  the  other  behind  the  iris,  called  the  pofterior 
chamber  of  the  aqueous  humor. 

This  pofterior  chamber  was,  at  one  time,  conceived  to 
be  of  great  extent  f,  and  authors  fpoke  of  deprefling  the 
lens  into  the  pofterior  chamber  of  the  aqueous  humor  ^« 

« 

•  It  poflefleSf  howcTcr,  a  degree  of  vifcidity.    Winflow, 

f  V12.  by  Heifter.    They  were  called  tho  firft  aad  fecond  cluua- 
ben  by  M.  Brifleaa. 

X  There  certainly  appears  fufficient  room  for  this  In  Vcfaliiu  and 
Sriggi  phtes :  thefe  plateiJbave  mifled  maay* 

VoL^nr,  Y  u 
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It  is  found,  now,  that  betwixt  the  lens  and  iris  there  is  no 
fpace  to  which  we  ought  to  give  this  name  of  chamber. 

Heifter,  Morgagni,  and  M.  Petit  (medecin)  firft  dc- 
monftrated  the  extreme  fmalbiefs  of  the  pofterior  cham- 
ber, and  after  them  Winflow  confirmed  the  lafl:,  that 
the  iris  moved  almoft  in  contact  with  the  anterior  fur- 
face  of  the  lens. 

M.  Petit  gave  the  cleareft  proof  of  the  fmallnefs  of 
the  pofterior  chamber,  by  freezing  all  the  humors  of 
the  eye,  and  differing  them  in  their  folid  ftate.  With- 
out this  expedient  it  was  impofTible  to  prove  the  relative 
fize  of  the  two  chambers ;  for,  whenever  the  cornea 
was  cut,  the  aqueous  fluid  efcaped,  and  the  lens  puflied 
forward.  When  the  eye  was  frozen,  and  then  diffeded, 
it  was  found  that  the  ice,  which  took  the  fhape  and 
dimenfions  of  the  anterior  chamber,  was  much  larger 
than  that  found  in  the  pofterior  chamber*  j  indeed  the 
latter  was  formed  of  a  very  thin  flake  of  ice.  The 
tliin  piece  of  ice  in  thc^pofterior  chamber  indicated  as 
much  fluid  only  betwixt  the  iris  and  lens  as  might  allow 
a  free  motion  to  the  iris.  Thefe  experiments  were  in- 
ftituled  in  the  courfe  of  inveftigating  the  queftion  of 
the  nature  of  the  cataract. 

The  conclufion,  that  the  pofterior  chamber  of  the 
aqueous  humor  contained  but  one-fourth  of  the  whole 
aqueous  humor,  was  admitted  with  great  difliculty  and 
after  much  conteft.  It  determined  the  queftion,  whe- 
ther the  cataraft  was  a  membrane  or  the  opaque  lens  ; 
for,  as  thofe  w  ho  maintained  that  it  was  a  membrane, 
faid  it  could  not  be  the  lens,  becaufe  the  lens  was  far 

•  See  Acad.  Roy.  dc«  Sciences^  1723.  Mem.  p.  38. 

diftant 
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dlilant  from  the  iris,  it  was  neceflary  for  their  opponents 
to  prove  that  the  lens  was  clofe  upon  the  pupil,  and 
that  the  poflerior  ohamber  of  the  aqueous  humor  was 
Very  fmall. 

It  is  agreed  that,  in  the  adult,  the  quantity  of  the  . 
aqueous  humor  amounts  to  five  grains ;  in  the  fbetus  it 
is  red,  turbid,  and  weighs  about  a  grain  and  a  half, 
owing,  in  part^  to  the  comparatively  greater  thidmefs 
of  the  cornea* 

As  it  is  natural  to  conceive  that  the  aqueous  humor 
flows  from  a  vafcular  furface,  it  is  the  mod  generally 
received  opinion,  that  it  is  derived  from  the  points  of 
the  ciliary  procefles  and  furface  of  the  iris.  Haller^ 
particularly,  and  after  him  Zinn,  have  thought  that  the 
ciliary  procefles  were  the  fecrcting-  bodies ;  but  there 
is  one  argument  which,  in  my  mind,  determines  that 
thde  are  not  the  fole  fecreting  parts,  vi^.  that  while 
the  membrana  pupillaris  clofes  up  the  communication 
betwixt  the  two  chambers,  I  have  obferved  the  anterior 
one  to  be  full  of  the  fluid,  which  of  courfe  mud  have 
been  fupplied  from  another  fource  than  the  ciliary  pro- 
ceflesk  I  fuppofe,  therefore,  that  tlfe  vilous  furface  of 
the  iris  is  the  proper  fecreting  fur&ce  of  the  aqueous 
bumor  *•    Zinn  obferves,  that  Haller  faw  the  mem- 


•  The  opinion  of  NUck  is  now  out  of  the  queflion;  He  thought 
Aat  he  had  difcovered  particular  aqueducts,  which  conveyed  the 
aqueom  humor  into  the  anteiior  part  of  the  eye ;  but  theUe  are  found 
to  be  nothing  more  than  the  (hort  ciliary  arteries  which  pierce  the 
£ore  part  of  the  fderotica.  M.  Merry  and  Bonhommet  (fee  Zinn, 
p.  143.)  obferved,  in  an  adult,  the  pupil  dofed  with  a  membrane, 
and,  ia  this  inilance,  there  was  fcarcely  any  fliiid  in  the  anterior 
tf  whilil  the  pofterior  was  turgid  with  fluid* 

Y  2  brana 


312  OP   THB   HUMORS   OF   THE   EV«. 

brana  pupillaris  diftended  and  bulged  forwards  by  tfie 
aqueous  humor  in  the  poflerior  chamber.  It  is  fcarcely 
neceflary  to  fay,  that  this  mud  always  take  place  when 
the  cornea  is  firft  opened  in  demonftrating  that  mem* 
brane,  whether  there  be  a  watery  fluid  behind  it  or  not. 
But  I  believe  I  (hall  be  able  to  prove,  that  the  fecretion 
of  the  ciliary  procefles  can  have  little  power  of  filling 
the  pofterior  chamber,  even  from  the  connexion  dF 
membranes  behind  the   membrana  pupillaris  in  the 
fcetus.     The  aqueous  fluid  is  perpetually  undergoing 
the  change  of  fecretion  and  abforption,  and  this  is  the 
reafon  of  its  quick  renewal  when  it  has  been  allowed 
to  efcape  by  pundure  of  the  cornea.    The  ancients 
were  not  ignorant  of  the  quick  r^eneration  of  this 
fluid.     It  was  proved  to  the  modems  by  a  charlatan^ 
Jofephus  Burrhus  (ventofus  homo,  qui  in  carcere  Ro- 
mano  perut).     Before  the  phyficians  of  Amfterdam 
he  punclureJ  the  cornea  of  a  dog ;  then  inftiiling  hii 
liquor  under  the  cornea,  he  bound  up  the  eye ;  in  a 
few  days  he  took  off  the  bandage,  and  Ihowed  therft 
the  cornea  ac^ain  diftendeJ  with  the  aqueous  humot. 
It  was  foon  found  that  the  inftilled  fluid  was  of  no  kix^^ 
of  confcquence.     Rcdi  and  Nuck  made  many  expc  ti* 
nicnts,  and  it  was  found  th.u  the  aqueous  humor  ^ab^^^ 
TCvieneratcJ  in  the  couri'e  of  24  hours. 

When  the  difputes  regarding  the  cataract  ran  hi^^"' 
and  when,  to  make  new  diftindions  in  the  difeafe  w:===**^ 
taken  ai  a  m^rk  of  practical  knowledge  and  of  acu^^^' 
ncfs,  there  was  a  kind  of  cataract  attributed  to  the  aqueo  ^' 
huiuor.  \Vhcii  ilie  aqueous  humor  became  turbL  ^9 
\\  !\irc,  and  op.ique,  and  obfcured  the  pupil,  they  wer  ^ 
;;'?:•  :rd  tnouj^h  to  call  this  a  cataract.    The  turbid  Rm-  ^ 

•3  ^^ 
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of  the  aqueous  humor  is  at  ouce  diftinguilhable^  from 
the  opaque  lens,  becaule  it  obfcures  the  iris  as  well  as 
the^pupil. 

Pus  is  formed  in  the  chambers  of  the  aqueous  humor, 
in  confequence  of  deep  inflammation,  contufions,  &c. 
and  from  the  fame  caufe,  fometimes,  proceeds  a  bloody 
effufion.  When  the  pus  has  lodged  in  the  anterior 
chamber  of  the  aqueous  humor,  it  would  appear,  upon 
the  authority  of  Galen,  that  an  oculift  of  his  day  per- 
formed a  cure  by  (baking  the  patient's  head  * !  It  is 
9n  operation  of  oculifts  to  pundure  and  allow  the  pus 
to  flow  out,  and  fome  have  even  fyringed  out  the  pus 
with  water  f ;  but  this  mult  have  been  on  the  principles 
of  Jof.  Burrhus's  exhibition ;  for  the  natural  fecretion 
is  here  the  beft  deluent.  When  we  recoiled  the  nature 
of  the  parts  with  which  the  pus  lies  in  contad,  we  can- 
not be  fanguine  in  the  hope  of  fuch  an  operation  faving 
the  eye*  Sometimes  there  remains,  after  operation  on 
the  cornea,  or  in  confequence  of  ulceration,  a  continued 
flow  of  the  aqueous  humor  j  the  confequence  is  a  fub- 
fiding  of  the  cornea  1 1  it  becomes  corrugated,  opaque, 

*  Moucliart  fsTS,  he  hal  often  feen  the  oculift  Woolhoufe  repeat 
tliif  cure  by  ihaking  his  patitnt's  head  over  thf  fide  of  the  bed.  He 
attributed  the  cure  to  the  falling  of  the  pus  into  the  poftcrior  cham- 
ber, which,  be  fuppofes,  hat  parts  more  capable  of  abfoibing  it. 

»  f  They  were  at  variance  regarding  the  place  at  which  to  pundure 
for  this  difcharge :— Some  did  it  behind  the  iris ;  there  we  know 
there  i^  a  crowd  of  vefltls ;  the  beft  place  is  the  lower  edge  of  the 
cornea  before  the  iris.  It  feems  to  have  been  no  uncommon  acci- 
dent, in  this  operation,  to  find  the  lens  protruded  through  the  pupQ, 
The  reafon  of  this  has  been  already  explained. 

I  Rhytidofisi  feu  fubfidentia  &  comigatio  comev. 

y  3  and, 
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and,  from  the  contaft  of  the  iris,  apt  to  adhere  to  the 
Iris.  In  confequence  of  this  fuppurarion,  there  fome^ 
times  follows  an  abfolute  obftru£tion  of  the  pupil,  fviq 
the  coalefcing  and  adhefion  of  the  edges  of  the  iris  *. 


THE    VITREOUS   HUMOR, 

The  vitreous  humor,  as  already  explained,  occupies 
almoft  entirely  the  great  ball  of  the  6ye.  It  is  con- 
fequently  beyond  the  lens,  and  keeps  it  at  the  requifite 
diftance,  to  caufe  the  rays  from  objefts  to  concentrate 
and  impinge  upon  the  retina.  The  vitreous  humor  is 
confiderably  denfer  than  the  aqueous  humor  t  j  but  its 
peculiar  appearance,  its  glairy-like  confidence,  is  not 
owing  to  its  denfity,  but  to  the  manner  in  which  it  is 
contained  in  its  membranes.  From  being  contained 
in  a  cellular  ftrudhire  of  perfeftly  pellucid  membranes^ 
it  has  the  adhefion  and  confiftence  of  the  white  of  an 
cqg.  This  membranous  ftrufture  of  the  vitreous  humor 
has  been  demonftratcd  by  acids  and  by  freezing.  When 
frozen,  it  was  found  to  confifl  of  pieces  of  ice  con- 
nected by  ftrong  membranes,  which  fcparated  with  dif- 
ficulty, and  fhpwcd  their  torn  fragments  ;  and  M. 
Demours  lifted  the  tranfparent  membranes  with  the 
point  of  a  needle.  Ahhough  the  vitreous  humor  ap- 
pears to  be  gelatinous,  it  is  not  fo  in  reality,  and  wher 
it  is  taken  from  the  coats  of  the  eye,  it  retains  the  (hap 
for  a  time,  but  gradually  fubfides  by  the  flviid  exudir 

-^  Viz.  Syniicfis.     There  has  occurred  congenital  impcrfora' 
of  the  pupil. 
f  It  ii,  according  to  Dr.  Monro,  In  the  proportion  of  as   ' 

10    ICZD. 

I 
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from  the  mraibranes,  and  this  is  accelerated  by  punc* 
Curing  it. 

OF   THE    CRIST ALLINE    LENS. 

The  criftalline  humor  is  a  (mall  body,  of  the  fhape 
of  an  optician's  lens,  of  great  power.  It  is  of  perfed 
tranfparency,  and  of  denfity  much  greater  than  the 
vitreous  humour.  Its  denfity  to  that  of  the  vitreous 
humor  is  calculated  to  be  as  1 114  to  1016.  But  the 
criftalline  is  not  of  uniform  denfity,  for  the  centre  forms 
a  denfer  nucleus. 

The  form  of  the  cryftalline  is  that  of  a  compreffed 
fphere,  the  anterior  furface  being  more  compreffed  or 
flatter,  though,  in  a  degree,  convex.  According  to 
Petit,  the  anterior  furface  is  the  fegment  of  a  fphere 
whofe  diameter  is  7, 8,  or  even  nine  lines.  The  pofterior 
furface  is  a  fphere  ofrJi^  or  5,  or  54.  lines  in  diameter. 
The  internal  ftrufture  of  the  lens  is  quite  peculiar,  and 
refembles  neither  the  vitreous  nor  the  aqueous  humor. 
By  maceration,  it  fplits  into  lamellae,  and  at  the  fame 
time  burfta  up  into  equal  parts,  fo.that  there  is  firfl  a 
ftellated-like  fiffure,  and  then  it  feparates  into  pretty 
regular  divifions ;  and'  after  maceration  in  acids,  the 
lens  can  be  teafed  out  into  piinute  fhreds  and  fibres  *. 

From  its  form,  denfity,  and  central  nucleus,  it  ias 
great  power  of  converging  the  rays  of  light ;  and  /h  an 
eye  properly  conftituted,  it  concentrates  them  accurately 
to  the  furface  of  the  retina.  For  this  reafqn,  it  is  placed 
before  the  vitreous  humor,  and  focketed  in  its  anterior 

*  See  further  of  the  mufcularity  of  the  lens. 

Y  4  part. 
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part.    It  is  contained  in  a  capfular  membrane^  whicH 
membrane  is  continued  from,  or  conneded  vith,  th.^ 
membranes  of  the  vitreous  humor ;  but  this  is  a  fub^ 
je£t  which  requu^es  a  more  particular  invefUgation. 

CF  THE   CAPSULE  OF  THE   LENS   AND   VITREOU: 

HUMOR. 

« 

'V.  i*.  riff.  A. 


riff.  / . 


yti.fT*'l**v  Attfftor' 


In  fig.  I.  we  have  the  appearance  of  the  Pcthian- 
canal  blown  up.     It  is  not  found  full  of  any  fluid,  it  i^ 
only  the  laminas  of  membrane  inflated,  and  it  is  beffc 
dunonflratcd  by  cutting  off  the  cornea,  and  with  it  a. 
fmaU  circular  portion  of  the  fclerotica,  and  taking  with 
thefe  ihe  iris  alfo,  when  the  lens  prefents  itfelf  fcated 
firmly  in  its  capfule  on  the  vitreous  humor.      Now 
laying  back  the  ciliary  procefles,  we  make  a  fine  punc- 
ture with  a  lancet  by  the  fide  of  the  lens,  and  then  blow 
gently  into  it  )^  ith  the  blow-pipc. 

Every 
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Every  anatomift  acknowledges  the  eidftenciB  of  the 
Petitian  can^>  ape)  a  (diftini^  capfule  to  the  lem  is  alfo 
pretty  generally  allowed.  But  many  deny  that  the 
vitrepus  membrane  has  two  plates,  without  obferving 
(hat  the  exiftence  of  the  Petitian  canal  is  a  proof  of  the 
fplitting  of  the  membrana  vitrea,  on  the  fore  part  at 
leafL  Some  believe  that  the  vitreous  membrane  fplits 
9Uid  involves  the  lens,  and  forms  its  capfule  ;  but  the 
difficulty,  on  this  fuppofition,  is  ftill  to  account  for  the 
formation  of  the  canal  which  furrounds  the  lens ;  for 
^  the  fluids  on  the  furface  of  the  lens  and  within  its 
papfule  have  not  admiffion  to  the  canal,  the  canal  mud 
be  diftind;  and,  indeed,  fometimes  we  blow  up  the 
^circular  canal,  and  fometimes,  by  a  wrong  pundure, 
the  capfule  of  the  lens  itfelf ;  but  not  both  at  once. 

Seeing,  then,  that  thefe  cavities  are  diftind,  fome 
anatomiits  have  admjtted  that  the  membrana  vitrea  is 
double ;  that  the  kns  hftt  its  proper  capfule ;  and  that 
the  lamina  of  the  vitreous  membrane,  coming  near  the 
margin  of  the  lens,  fplits  and  involves  it  in  a  fecond 
coat,  (as  in  fig.  2.)  Others  have  fuppofed  that  the 
anterior  layer  of  the  vitreous  humor  does  not  pafs  over 
the  anterior  furface  of  the  proper  capfule  of  the  lens, 
but  only  adheres  to  the  edge  of  the  capfule  of  the  lens, 
and  forms  the  Petitian  canal.  There  are  yet  others 
who  have  defcribed  the  membrana  vafculola  of  the 
retina  as  forming  the  capfule  of  the  lens.  This  is  one 
of  thofe  pieces  of  anatomy  which  provokes  us  to  con* 
tinued  refearch,  and  mortifies  us  with  continual  dif- 
appointment.  If  this  piece  of  anatomy,  when  inveiU* 
gated  in  the  eye  of  an  adult,  is  difficult  to  be  under- 
flood,  it  is  infinitely  more  complicated  in  die  eye  of  the 

foetus  ; 
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foetus ;  and,  for  my  o\^ti  part,  I  cannot  reconcile  my 
experience  with  any  former  opinion. 

I  concave  that  it  is  the  membrana  vafculofa  tunicas 
retina;,  or  membrana  vafculofa  Ruyfchii,  which  forms 
the  vafcular  capfule  of  the  lens  in  the  foetus,  and  alfo 
the  canal  of  Petit  in  the  adult.  The  criftalline  lens 
has,  in  the  firft  place,  its  proper  capfule,  which  fur- 
rounds  it  on  all  fides :  again,  the  tranfparent  web  of 
membrane  that  is  continued  onward  from  that  part  of 
the  retina  which  has  upon  it  the  pulpy  and  nervous  cx- 
panfion,  fplits  when  it  approaches  the  margin  of  the 
lens.  One  lamina  goes  round  behind  the  lens,  and  the 
.  other  pafTes  a  little  before  it,  forms  an  adhefion  to  the 
capfule  of  the  lens,  and  is  then  reflefted  orffo  the  points 
of  the  ciliary  proceffes  and  to  the  membrana  pupillarls 
of  the  foetus  *.  Betwixt  thefe  fplit  laminae  of  the  con- 
tinued membrane  of  the  retina  the  canal,  which  fur- 
rounds  the  lens,  is  formed.  The  membrana  vitrea  is 
fimply  reflefted^over  the  back  of  the  lens,  and  has  no 
part  in  forming  the  Pctitian  canal.  Where  the  retina 
advances  for^'ard  upon  the  ciliary  proceffes,  it  forms 
an  adhefion,  beyond  which  the  medullary  part  is  not 
continued  ;  but  the  membrana  vafculofa  pafling  on- 
ward, as  I  have  dcfcribcd,  embraces  th^  lens,  and  the 

*  In  tlie  fatus,  as  far  as  I  have  obfervcd,  the  proper  capfule  of 
the  lens  and  the  membrana  pupillaTis  lie  in  contact,  but  they  do  not 
adhere  ;  and  while  the  mcir.brana  piipillaris  is  perfccLly  red  with  in- 
jc£\ion,  there  is  none  to  be  fetn  on  the  fore  part  of  the  capfule. 
There  is,  indeed,  no  part  of  that  furface  wliich  is  afterwards  to 
fccrcte  the  aqueous  humor,  which  could  fccrtic  that  fluid,  betwixt 
the  furface  of  the  lens  and  membrana  pupillaria  :  fo  complete  is  the 
adhefion  of  the  adventitiuUd  and  vafcular  tunic  of  the  lens  to  the 
membrana  pupillaris. 

lamina. 
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iaminaf  which  pafles  behind  the  lens  and  before  the 
vitreous  humor,  receives  and  conveys  the  artery  of  the 
capfule  J  on  the  fore  part  of  the  lens  the  anterior 
lamina  only  touches  the  capfule  of  the  lens,  adheres, 
and  is  then  refleded  off  to  form  the  membrana  pu- 
pill^riSf 

In  this  account  I  am  fupported  by  the  moft  carehil 
inveftigation,  and  by  the  fimpHcity  of  this  fyftem-  of 
veffels  :  for  it  will  be  obferved,  that  it  is  on  the  mem- 
)>rana  vafculofa  alone  that  the  veffels,  carrying  red 
blood  in  the  foetus,  are  fupported,  and  that  it  ihows 
throughout  the  fame  charader  for  vafcularity.  Again, 
I  think  it  probable  that  this  membrane  which  gaffes  be- 
fore the  lens,  viz.  the  membrana  pupillaris,  and  that 
which  paffes  behind  thi^  lens,  forming  the  vafcular 
jcapfule  of  the  lens,  diiappears  at  the  fame  time  ;  or  if 
{his  pofterior  and  vafcular  membrane  which  paffes  be- 
hind the  lens  is  not  totally  abforbed,  it  becomes  thin 
^U)d  more  intimately  united  to  the  membrana  vitrea. 
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CHAP.    VIII. 

OF  THE  DISTRIBUTION  OF  THE  CENTRAL,  ARTERY 

AND  VEIN  OF  THE  RETINA. 

i  AM  the  more  anxious  to  give  the  accurate  diftrl^ 

bution  of  thefe  veffels,  that  Walter^s  account  of  tficm 

}ias  tended  much  to  derange  that  (imple  and  natural 

view  of  this  fyftem  which  obfervation  authorises  ui 

to  take.* 

The  arteria  centralis  retinse  arifes  from  the  opthalmic 

artery*.      Sometimes  it  is  derived  from  the  ciliary 

arteries  before  they  enter  the  coats  of  the  eye,  and 

often  there  is  more  than  one  branch  entering  the  optic 

nerve  f.     Arifing  from  this  fource,  there  are  many 

branches  which  are  diftributed  to  the  retina,  while  a 

branch  pafles  onward  from  the  lamina  cribrofa  through 

the  vitreous  humor  to  the  capfule  of  the  lens.     This 

veffel  does  not  pafs  exaftly  in  the  centre  of  the  vitreous 

humor,  but  to  one  fide  of  the  axis  of  the  eye.     When 

It  arrives  near  the  capfule  of  the  lens,  it  divides  into 

three  or  four  branches,  which,  reaching  the  capfule, 

fpread  beautifully  on  the  back  part  of  it  +, 

ThQ 

*  See  Haller,  Fafcic.  vii.  tab.  vi.  fig.  2.4.  7. 

f   rialler,   F.  vIT.  p.  42. 

5  Walter  (de  vcnis  oculi)  fays,  the  arteria  centralis  retinas,  having 
perforated  live  membrana  hyoloidea,  pafles  through  the  middle  of 
the  vitreous  humor,  and  fcatters  fume  twigs  ou  the  fmall  cells  of  (he 

vitreous 
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The  BRANCHES  of  the  arteria  centralis  retmaf,  Ixrhich 
ttre  diftributed  in  the  retina,  are  fubfervient  to  its  fup- 
port,  and  are  conTequently  as  vifible  in  die  adult  as  in 
the  foetus ;  and,  where  the  membrane  of  the  retina  has 
been  defcribed  as  adhering  to  the  point  of  the  ciliary 
body,  thefe  veifels  of  the  retina  imite  to,  or  inofculate 
with  the  veflels  of  the  ciliary  procefles« 

Walter  objects  to  the  defcription  of  the  arteria  cen* 
trails  retinae  given  by  Haller  and  others ;  he  fays,  de- 
cidedlY*  that  there  are  no  arteries  diftributed  to  the 
retina,  and  that  anatomifts  have  deceived  themfelves  in 
fuppofing  thofe  veflels  which  ramify  on  the  retina,  to 
.be  arteries,  when,  in  reality,  they  are  veins ;  he  con- 
ceives, that  the  free  return  of  the  inje£kion  from  the 
extremities  of  the  arterie$  into  the  veins  has  miiled 
them. 

I  am  at  a  lofs  to  conceive  what  notions  profeflbr  Walter 
can  have  entertained  regarding  this  vein  diftributed  in 
the  retina,  without  an  accompanying  artery.  It  is  a 
fuppofition  contrary  to  the  general  frame  of  the  ceco- 
nomy,  and  I  would  oppofe  to  it,  with  confidence,  my 
own  experience,  fince,  in  the  ox  aiid  other  animals,  I 
have  feen  the  veins  of  the  retina  turged  with  blood  and 
exceedingly  diftincl ;  yet  when  I  injeded  the  trunk  of 


^ttreous  hamor.  It  does  not»  he  fayt,  run  through  the  vitreous  hti* 
mor  in  a  ftraight  line  from  behind,  fei^ard,  nor  does  it  diride  isto 
a  great  number  of  branches  in  the  poderior  part  tf  the  capfule  of 
the  lensy  like  radii  from  a  centre,  as  Zinn  has  defcribed.  He  aflerts 
that  the  lens  receives  its  vcffels  from  the  inrefture  of  the  membrana 
hyobidea,  and  that  they  run  back  from  the  edge  of  the  lens  towards 
the  poderior  conrezity. 

the 
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the  artery  at  the  root  of  the  optic  nerve,  I  found  a  fet  o^ 
vcflels  mjefted  on  the  furface  of  the  retina  quite  diftinft 
from  the  turgid  veins,  and  which  could  be  no  other  than 
the  arteries  diftributed  to  the  retina.  I  mufl  conclude 
that  there  is  no  peculiarity  in  the  diftribution  of  vcflels 
in  the  tunica  vafculofa  retinse. 

We  frequently  obferve,  that  the  trunks  of  Veins  and 
arteries,  deflined  to  the  fame  final  diftribution,  take  a 
different  courfe ;  but  in  their  final  diftribution,  I  know 
no  inftance  in  which  they  do  not  ramify  with  parallel 
branches  interwoven  with  each  other. 

The  VENA  CENTRALIS  RETil^^,  as  it  IS  dcfcribcd 
by  Haller,  is  fometimes  a  branch  of  the  opthalmict . 
cerebralis,  but  often  it  rifes  from  the  cavernous  finus, 
amongft  the  origing  of  the  external  and  inferior  rtOd 
mufcles  of  the  eye  j  after  giving  off  many  fmall  twigs 
to  the  periofteum  and  ht  of  the  orbit,  it  paffes  obliquely 
from  behind,  forward,  and  inward,  perforates  the  fheath 
of  the  optic  nerve,  and,  after  fupplying  the  fheath,  dips 
into  -the  furface  of  the  nerve. — It  is  now  the  comes  ar- 
terial centralis  retinas.  It  enters  through  the  cribriform 
plate  of  the  optic  nerve,  and  fpreading  generally  in  large 
and  remarkable  branches  on  the  retina,  thefe  make  free 
inofculations  with  each  other,  and  finally  inofculate. 
with  the  veins  of  the  ciliary  proccfTcs. 

Whether  a  branch  of  the  vena  centralis  retinae  is  fent 
off  to  accompany  the  branch  of  the  artery  which  takes 
its  courfe  through  the  vitreous  humor,  I  have  not  been 
able  to  determine. 
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CHAP.    IX. 

• 

OF  THE  VASCULARITY  OF  THE  PELLUCID  . 

MEMBRANES, 

±w  vre  cut  through  the  fclerotic  and  choroid  coat, 
round  the  optic  nerve  as  it  enters  the  eye,  and  after- 
wards cut  up  the  outer  coats  towards  the  cornea,  the 
humors  fall  out  from  thefe  coats,  and  will  remain  fuf- 
pended  in  a  fluid,  hanging  by  the  optic  nerve  and  clofely 
embraced  by  the  retina  :  we  have  now  to  review  thefe 
parts  taken  colleftively^'independant  of  the  outward  and 
proper  coats,  and,  as  I  have  clafled  them,  as  conftituting 
the  internal  globe  of  the  eye* 

The  firft  peculiarity  which  ftrikcs  us  here  is  the  per- 
{eGt  tranfparency  of  all  the  parts  within  the  embrace 
of  the  retina.  As  there  are,  in  the  adult  and  healthy 
eye,  no  veflels  to  be  feen  in  the  tranfparent  membrane 
and  humors,  it  becomes  a  queftion,  whether  nature 
has  provided  for  the  fupport  and  nourifliment  of  thofe 
parts  by  other  means  than  the  common  circulation  of 
red  blood  through  veffels?  Now,  I  am  inclined  to 
think,  that  there  is  no  fuch  drculation  through  them  j 
and  I  believe,  that  this  would  be  much  more  generally 
allowed,  were  there  not  fomething  like  a  proof  remain- 
ing in  men*s  minds  that  thefe  humors  and  tunics  were 
fupplied  with  red  blood  in  the  foetus  ;  whence  they  de- 
duce the  natural  confequence  that,  in  the  adult  flate, 

I  thefe 


# 
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thefe  veflels  are  only  fhrunk  fo  as  to  convey  only  colouf^ 
lefs  fluids.  I  have^  therefote,  in  the  firll  place,  to  girt 
my  reafons  why  I  think  that  thefe  veflels  of  the  foetus 
are  not  fubfervient  to  the  humors ;  and,  I  think,  I  fhall 
prove  that,  when  they  have  once  difappeared,  they  are 
no  longer  pervious  veflels;  that,  though  thofe  parts 
which  they  are  fuppofed  to  fupply,  fliould  become  in- 
flamed and  vafcular  in  the  adult,  thefe  veflels  which 
Were  apparent  in  the  foetus  do  not  become  enlarged  ) 
that  they  do  not  adminifter  in  any  way  to  inflammation 
and  difeafe,  but  that  a  new  fource  is  given,  and  that 
veflels  are  formed  which  were  at  no  former  period 
difcernable* 

Why  fliould  there  be  ted  blood  tranfmittfed  to  the 
pellucid  membranes  and  humors  of  the  foetus  ?  Wliy 
is  not  that  ftate  of  circulation,  which  ^ouriflies  and 
fupports  the  parts  in  the  adult  ftate,  fufiicient  for  thd* 
growth  and  the  progrefs  to  perfeflion  which  they  un- 
dergo in  the  foetus  ?  Why  is  the  capfule  of  the  lens 
only  crowded  with  veflels  carrying  red  blood,  while 
the  proof  of  veflels  pafling  to  the  cells  of  the  vitreous 
coat  ftands  upon  fome  very  rare  and  vague  aflertionsy 
and  fuch  as  can  be  naturally  explained  by  the  appear- 
ance of  thofe  veflels  w  hich  merely  pafs  through  the  vi- 
treous humor  for  a  dlff*erent  deftination  ? 

I  believe  this  is  a  view  which  has  been  little  attended 
to ;  but,  upon  the  moft  minute  enquiry,  and  upon  ex- 
amining the  preparations  of  the  vafcularity  of  the  eye 
of  the  foetus,  I  can  fee  no  veflels,  pafling  into  the  hu« 
mors  and  carrying  red  blood,  w^hieh  are  not  finally 
diftributed  to  the  membrana  pupillaris.  When  we  lay 
open  the  eye  of  a  foetus,  after  a  very  minute  and  fuc- 

cefsful 
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cefsfiil  inje&ion,  we  fee  veflels,  which  all  proceed  from 
the  centre  of  the  optic  nerve,  pailing  through  the  vi- 
treous humor  to  the  back  of  the  capfule  of  the  lens^ 
viz.  the  branches  of  the  arteria  centralis  retinae.  This 
artery  divides  very  often  into  many  branches  before  it 
arrives  at  the  capfule  of  the  lens :  now,  if  thefe  be  filled 
with  blood,  or  but  partially  injeded,  they  have  the  ap- 
pearance of  being  branches  diftributed  to  the  vitreous 
humor,  and  not  to  the  lens.  This  appearance  is  flill 
more  apt  to  deceive  us  when  the  lens  is  feparated  from 
the  vitreous  humor,  and  when  the  vitreous  himior  is 
otherwife  difturbed,  for  then  the  vefiels  fhrink  and  feem 
to  terminate  in  the  midft  of  the  vitreous  humor.  When 
the  injedion  is  perfed  there  is  no  fuch  appearance. 

On  the  back  of  the  lens  we  fee  a  profufion  of  vefTels  ; 
but  I  think  I  may  pofitively  fay  that  thefe  veiTels  do  not 
penetrate  to  the  lens  itfelf,  but  are  merely  on  the  cap- 
fule^ and  that  having  made  the  circuit  of  the  lens,  they 
terminate  in  the  membrana  pupillaris  and  ciliary  body* 
I  can  obferve  no  villi  on  the  inner  furface  of  the  capfule 
of  the  lens,  nor  any  appearance  of  its  being  a  fecrcting 
furface,  to  lead  me  to  fuppofe  that  thefe  veffels  fecrete 
the  lens,  as  Walter  fuppofes  they  do ;  nor,  after  the 
moft  fuccefsfiil  injedion  of  the  capfule  of  the  lens  and 
of  the  coats  of  the  eye  in  general,  can  I  obferve  the 
ilighteft  flain  of  colour  in  the  pellucid  flate  of  the  len^, 
nor  betwixt  its  white  fibres  when  it  becomes  opaque. 
Nor  have  I  obferved,  at  any  time,  a  fmgle  branch  of 
thefe  veffels,  which  are  fo  profufe  on  the  back  of  the 
lens,  diflributed  to  the  anterior  part  of  the  capfule ;  on 
the  contrary,  they  all  terminate  abruptly  at  that  line,  a 

Vol.  m.  Z  Uttle 
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little  forward  from  the  utmoft  verge  of  the  lens,  where 
they  are  united  to  the  veffels  of  the  membrana  pupil- 
laris  and  ciliary  precedes.  Were  thefe  Veflels  of  the 
capfule  provided  for  the  fecretion  of  the  lens,  or  were 
thofe  veffels  the  trunks  of  leffer  branches  which  pierce 
into  the  fubftance  of  the  lens,  they  would  appear  alfo 
on  the  fore  part  of  the  capfule. 

If  I  am  accurate  in  thefe  obfervations,  we  are  autho* 
rized  to  deduce  this  important  conclufion : — ^that  thefe 
veffels  which  we  fee  running  through  the  vitreous  hu- 
mor and  capfule  of  the  lens,  and  which  are  fometimes 
feen  filled  with  red  blood  or  injcAed  with  fize  and 
Vermillion,   are  not  the  veffels  of  the  humors,  but 
veffels  in  their  paffage  to  the  membrana  pupillaris,  and 
that  they  difappear  totally  when  that  membrane  is  ab- 
forbed.     They  are  injefted  when  the  membrana  pupils 
laris  is  injefted ;  they  are  more  difficult  to  fill  when 
that  membrane  is  becoming  pellucid  and  tender  towards 
the  latter  period  of  geftation  ;  and  with  the  annihilation 
of  the  membrane  follows   the   difappcarance  of  the 
veffels  carrying  red  blood  through  the  tranfparent  hu- 
mors of  the  eye. 

In  confirmation  of  the  total  annihilation  of  thefe 
central  veffels  of  the  vitreous  humor,  I  have  found  that, 
when  difeafe  comes  upon  the  lens  of  the  adult,  the 
veffels,  which  are  apparent  in  confequence  of  inflam- 
mation, do  not  proceed  through  the  old  traft  from  the 
centre  of  the  optic  nerve  and  through  the  vitreous 
humor  to  the  lens,  but  that  they  come  from  the  ex- 
tremity  of  the  retina  and  laterally,  and  thence  fpread 
over  the  back  of  the  lens. 

7*  An 
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An  eye,  which  I  had  lately  an  opportunity  of  ex- 
amining, confirmed  me  in  this  opinion.  I  affifted  my 
brother  in  an  operation  on  the  eye,  in  which,  the  an- 
terior part  being  difeafed,  it  was  cut  away.  I  had  foon 
an  opportunity  of  retiring  and  examining  the  parts 
\¥ith  Dr.  Monro.  I  obferved,  then,  an  opaque  fpot  on 
the  pofterior  furface  of  the  lens,  which  was,  indeed,  in 
the  capfule,  and  to  this  fpot  there  came  veffels  over  the 
margin  of  the  lens  from  the  extremities  of  the  veffels 
of  the  retina ;  but,  in  the  vitreous  humor,  there  were 
no  veffels  to  be  feen,  nor  any  branches  pafling  into 
the  lens  obliquely  from  behind,  as  they  do  in  the 
foetus. 
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CHAP.     X. 

SOME  SURGICAL  OBSERVATIONS  CONNECTED 
WITH  THE  ANATOMY  OF  THE  HUMORS. 

1  HAVE  already  mentioned,  as  the  principle  of  the 
operation  of  extradling  the  lens,  that  the  fimple  adion 
of  the  mufcles,  furrounding  the  eye-ball,  is  fufEcient  to 
protrude  the  lens,  if  the  incifion  of  the  cornea  be  of 
proper  dimenfions  relative  to  the  fize  of  the  lens.  No 
doubt,  if  there  have  been  thickening  inflammation  and 
perhaps  preternatural  adhefions  of  the  membranes  fur^ 
rounding  the  lens,  the  operation  will  neceflarily  become 
more  complicated ;  the  lens  will  not  glide  at  once  over 
the  cheek  when  the  incifion  of  the  cornea  is  completed. 
But  ftill,  I  think,  we  are  not  to  allow  ourfelves  to  con- 
(ider  it  as  a  ftep  of  the  operation,  in  any  circumftances, 
that  the  ball  of  the  eye  is  to  be  prefTed ;  bccaufe,  in 
that  cafe,  the  membranes  of  the  lens  give  way  fuddenly, 
and  part  of  the  vitreous  humor  unavoidably  is  protruded 
with  it,  or  the  edge  of  the  lens  is  turned  obliquely  to 
the  pupil,  and  the  vitreous  humor  efcapes  by  the  fide 
of  it.  It  is  better  to  deftroy  the  adhefions  with  the 
inftrument,  and  to  fcratch  the  capfule  of  the  lens  fo  that 
it  may  burft.  Whence  it  is  evident  that  it  is  neceflary, 
in  order  to  infure  the  correfl:  performance  of  the  ope- 
ration of  extraftion,  that  the  lens  fhould  prefs  equally 
forward  on  the  pupil,  and  that  the  pupil  fhould  be  al- 
lowed 
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lowed  to  dilate.  From  this  it  appears,  how  loofe  the 
ideas  of  thofe  are  who  can  fpeak  of  trying  firft  to  couch, 
and  if  that  is  not  found  to  fucceed,  then  to  perform  t;^e 
operation  of  extraction.  I  conceive  the  attempt  with 
the  needle  to  preclude  the  operation  of  extracting,  for 
thefe  reafons  : — ^An  unfuccefsfiil  attempt  to  deprefs  will, 
in  general,  be  a  laboured  and  reiterated  motion  of  the 
point  6f  the  needle,  which  muft  'occafion  inflammation 
and  an  adhefion  firmer  than  is  natural.  Again,  in 
couching,  the  lens  is  removed  from  the  axis  of  the  eye 
fo  far  only  that,  in  the  cafe  of  the  extracting  being  at- 
tempted, it  no  longer  equally  oppofes  itfelf  to  the  pupil, 
the  confequence  of  which  muft  be,  the  efcape  of  the 
vitreous  humor  and  the  detenfion  of  the  lens. 

In  regard  to  the  place  at  which  the  couching  needle 
is  to  be  introduced,  we  may  obferve,  that  we  are  di- 
reded,  by  the  older  furgeons,  to  pierce  the  fclerotic  coat 
very  near  to  the  edge  of  the  cornea,  becaufe  they  were 
afraid  of  hurting  tjie  lens  with  the  needle !  The  idea 
then  entertained  was,  that  the  catarad  was  a  membrane 
hung  behind  the  pupil  and  before  the  lens.  The  older 
furgeons  had  the  idea  that  the  needle  entered  before 
the  lens,  and  pafled  at  once  into  the  aqueous  humor. 
We  are  to  difregard  thefe  injunctions  of  furgeons  who 
diieded  the  needle  to  be  introduced  with  the  idea  of 
avoiding  the  lens ;  for,  while  their  notions  regarding 
the  difeafe  were  erroneous,  their  rules  of  operating 
could  not  be  corred:  accordingly,  we  "find  them  dif- 
fering in  their  direCticns  as  to  the  place  of  piercing  the 
cornea ;  fome  direCting  us  to  pierce  it  at  the  diftance 
of  one  line  from  the  edge  of  the  cornea,  others  at  the 
diftance  of  four  lines  and  a  half. 

Z  3  Njw, 
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Now  that, we  know  the  place  of  the  catarad,  and 
know  alfo  that  it  is  the  opaque  lens,  we  can  be  at  na  lols 
to  introduce  the  needle  correcHy,  If,  fays  M.  Petit,  we 
pierce  the  fclerotic  coat  one  line  from  the  edge  of  the 
cornea,  we  pierce  the  tunica  conjundiva,  fclerotica,  cho- 
roid, vitreous  humor,  and  ciliary  procefleis  before  the 
needle  enters  the  cataract.  In  this- puncture,  we  wound 
the  mod  vafcular  part,  and,  indeed,  every  delicate  part 
of  the  eye  ;  for  even  in  this  mod  anterior  courfe,  the 
retina  is  equally  lacerated  with  the  others  *.  But  if  we 
pierce  the  fclerotic  coat,  three  lines  from  the  edge  of 
{he  cornea,  we  avoid  the  ciliary  ligament  and  body,  and 
proceflfes;  and,  by  dircvfling  it  a  little  forward,  in  a 
line  towards  -the  oppcsHre  margin  of  the  iris,  we  Ihall 
find  the  point  of  the  needle  advancing  through  the 
opaque  lens ;  for,  although  the  lens  be  fo  far  opaque 
as  to  prevent  the  light  from  ftriking  the  retina,  it  is  fo 
far  tranfpareiit,  in  general,  that  the  needle  is  diflinctly 
fecn  entering  its  I'ubftance,  and  can  be  then  directed,  fo 
as  to  transfix  the  cataract  without  hurting  the  iris. 

We  have  feen  that  there  is  no  pofterior  chamber  of 
the  aqueous  humor  fit  to  contain  the  dcprelTed  criftal- 
line  lens.  The  belief,  which  even  feme  modern  fur- 
geons  have  entertained,  of  the  pollibility  of  deprcfling 
the  lens  into  the  aqueous  humor,  is  a  remnant  of  thofe 
inaccurate  notions  relpecl:irg  the  iizc  of  the  pofterior 
chamber  of  the  aqueoub  humor  and  the  place  of  the  lens, 

*  In  our  m'/fl  mctif  m  fvllcm  of  fur?erv,  we  are  dlrcf^td  to  cuter 
tlic  needle  or.c  tvr.th  ot  an  inch.  'I'o  rry  cc: lain  knowlc d;^c,  not 
only  the  ciliary  bodv  ha?  Lecn  injured  by  lliis  direalon,  but  even 
tl'C  root  of  ihe  ii!*  has  bccn  f<;cn  to  be  pufhcd  forwaid  on  the  point 

of  the  nctdlc. 
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which  have  long  been  corre3ed.  With  this,  alfo,  I 
think  ought  to  have  been  forgotton,  the  idea  of  the 
lifing  of  the  lens  after  it  has  been  deprefied  by  the  ca- 
taract floating  in  the  humors. — The  fad  I  am  confident 
is  this :  when,  after  transfixing  the  catarad,  We  en- 
deavour to  diflodge  it  by  deprefling  the  point  of  the 
Beedle,  we  feparate  the  adhefion  between  the  humors 
and  the  points  of  the  ciliary  procefTes ;  we  do  not, 
however,  unfockei:  the  lens  from  the  fore  part  of  the 
vitreous  humor,  hut  when  the  lens  defcends  with  the 
point  of  the  needle,  from  before  the  pupil,  the  vitreous 
humor  revolves  with  it ;  the  confequence  of  which  is^ 
that  when  the  needle  is  withdrawn,  the  lens  rolls  round 
with  the  vitreous  humor  :  but  as  the  lens  only  is  opaque 
as  its  firm  connexion  with  the  vitreous  humor,  and 
even  the  rolling  of  the  vitreous  humor  itfelf  cannot  be 
leen,  this  rolling  of  the  lens  appears  to  be  the  con- 
fequence merely  of  its  own  buoyancy  in  the  aqueous 
humor.  This  adhefion  of  the  lens  to  the  vitreous  hu- 
mor, I  have  been  fcnfible  of  during  its  depreflion,  from 
the  elaftic  nature  of  the  refiftauce  which  I  felt.  When 
the  lens  parts  from  its  focket  in  the  vitreous  humor, 
and  when  it  is  depreffed  with  fuch  a  turn  of  the  needle 
as  puts  it  under  the  anterior  part  of  the  vitreous  humor, 
it  cannot  rife  again ;  there  is  no  motion  of  the  eye  which 
can  replace  it — there  is  no  aqueous  fluid  in  which,  if  it 
were  of  lefs  fpecific  gravity,  it  could  rife :  it  lies  under 
and,  in  part,  imbedded  in  the  vitreous  humor.  Another 
idea  is,  that  it  rifes  with  the  needle :  but  no  one,  who 
underftands  what  is  to  be  done  in  the  operation  of  the 
needle,  will  raife  it  again  oppofite  to  the  pupil  after  the 

^  Z  4  lens 
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lens .  is  deprefled — ^it  ought  to  be  withdrawn  without 
again  elevating  the  point.  But  what  has  always  ap- 
peared to  me  as  the  mod  unaccountable  caufe  that  can 
be  afligned  for  the  rifmg  of  the  catarad,  is  the  action 
of  the  mufcles  of  the  eye  *.  It  has  been  explsuned 
how  the  lens  is  protruded  by  the  a£tion  of  the  mufcles  * 
when  the  cornea  is  cut  and  the  aqueous  humor  let  out, 
for  then  the  uniform  refiftance  of  the  eye  is  broken, 
and  there  is  a  motion  of  the  humors  towards  the  breach, 
and  the  lens,  lying  behind  the  pupil,  is  the  firft  part  to 
be  protruded  forward ;  but  when  it  lies  under  the  an- 
terior part  of  the  vitreous  humor  (and  there  it  muft  lie 
if  it  is  at  all  difplaced),  or  in  whatever  fituation  it  hap- 
pens to  be,  from  that  it  cannot  be  moved  by  the  a£Hon 
of  the  refti  mufcles  j  for  they  embrace  the  eye  on  every 
fide,  and  their  adion  operates  uniformly,  fo  that  they 
cannot  effeft  a  body  immerfed  in  the  midfl  of  the  hu- 
mors. For  the  fame  reafon  that  we  (hould  decline  the 
operation  of  extrafting,  after  attempts  have  been  made 
to  deprefs  with  the  needle,  I  fhould  refufe  when  the 
pupil  is  rugged  and  irregular,  becaufe  the  difeafe  may 
be  more  extenfive  than  it  appears  to  be.  Thus  cata- 
rads  brought  on  by  falls,  or  blows,  or  punftures  of 
the  eye,  are  lefs  favourable,  as  there  is  danger  of  the 
inflammation  having  gone  deep,  and  having  afFedled 
the  other  humors  in  a  way  which  cannot  be  known, 
fmce  the  opaque  lens  is  betwixt  us  and  them. 

A  frequent  caufe  of  the  failure  of  the  operation  of 
depreffion  is  the  difplacement  of  the  lens  backwards ; 

*  See  Mr.  Benjamin  Bell's  S)  (lem  of  Surgery, 

for 
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for  when  it  feems  to  have  gone  down  with  the  needle, 
it  has  flipped  from  under  it  and  ftarted  backward.  In 
this  cafe  the  pupil  appears  clear,  but  the  patient  gains 
little  advantage;  for  the  catarafl:,  though  removed 
from  the  pupil,  is  Hill  in  the  fituation  to  obflruft  the 
light 
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**  to  a  greater  convexity ;  and  when  we  ceafe  to  view 
**  thefe  near  objeds, .  this  mufcular  ring  ceafes  to  ad, 
^^  and  the  cornea,  by  its  fpring,  returns  to  its  ufual 
**  convexity  fuited  to  1 5  or  16  inches.  In  which  con- 
^'  dition  the  elaflicity  of  the  cornea  on  the  one  fide, 
**  and  the  tone  of  the  mufcular  ring  on  the  other, 
^'  may  be  confidered  as  two  antagonifts  in  a  perfS^ 
*'  equilibrium.** 

To  this  opinion  it  is  objeded,  that  the  iris  is  not 
rooted  in  the  cornea,  but  in  the  fclerotic  coat,  which 
is  firm  in  man  and  inflexible  in  many  animals.     We 
have  alfo  to  confider,  that  this  delicate  and  invifible 
circle  of  mufcular  fibres  has  not  only  to  contrad  the 
margin  of  the  cornea,  but,  in  this  adion,  to  alter  the 
.configuration  of  the  whole  eye.      The  eye-ball  is  a 
whole  equally  diftended,  and  no  part  of  it  can  fuffer 
contradion  without  a  refiftance  from  the  whole  of  the 
coats  :  befides,  in  this  cafe,  the  alternation  of  light  and 
the  biightnefs  of  objeds  would  be  perpetually  obfcuring 
the  image,  by  the  play  of  the  iris  caufing  an  alteration 
of  the  focus  of  the  cornea.     But  Dn  Jurin  did  not  at* 
tribute  the  whole  effed  to  the  adion  of  the  iris.     He 
thus  explains  the  ufe  of  the  fluid  furrounding  the  lens 
and  the  membranous  capfule  : — When  the  eye  is  to  be 
fuited  to  greater  difl:ances,  he  fuppofed  that  the  liga- 
mentum  ciliare  contrads  its  longitudinal  fibres,  and,  by 
that  means,  draws  the  part  of  the  anterior  furface  of 
the  capfule,  into  which  thefe  fibres  are  infcrted,  a  littl^ 
forward  and  outward.     By  this  adion,  he  fuppofed 
that  the  fluid,  within  the  capfule  of  the  lens,  flows  from 
the  middle  towards  the  margin ;  and,  confequently,  the 
centre  of  the  capfule  of  the  lens  is  reduced  to  a  left 

*  I  degree 
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fourteen  feet  five  inches,  would  require  fuch  a  prcffure 
as  might  lengthen  the  axis  of  the  eye  one  tenth  part, 
which  again  would  form  an  oval  that  would  derange 
the  retina. 

Another  opinion  is,  that  when  the  eye  fees  the  neareft 
objects  it  is  at  reft ;  and  that,  in  attending  to  diftant 
objeds,  the  ftraight  mufcles  draw  back  the  fore  part  of 
the  eye  into  the  focket,  and  thus  fhorten  the  axis.  To 
this  opinion,  of  courfe,  the  fame  objections  lie  as  to  the 
fuppofition  that  the  axis  is  lengthened  by  the  operation 
of  the  mufcles. 

There  are  fome  who  have  entertained  an  opinion, 
that  the  iris,  by  it^  contradion,  operates  fo  on  the  cir* 
cular  margin  of  the  cornea,  where  it  is  conneSed  with 
the  fclerotic  coat,  as  to  make  the  cornea  more  convex, 
and  thus  encreafe  its  power  of  concentrating  the  rays 
and  enable  the  eye  to  fee  near  objefts  diftinftly.  To 
account  for  this  power  in  the  iris,  Dr.  Jurin,  the  pro- 
pofer  of  this  hypothefis,  fuppofes  that  there  is  a  greater 
mufcular  ring  in  the  margin  of  the  iris  connedted  with 
the  edge  of  the  cornea :  the  exiftence  of  thefe  mufcular 
fibres  is  not  demonftrated,  but  he  fays,  fince  the  leffer 
mufcular  ring  in  the  inner  margin  of  the  iris  is  not 
proved  by  ocular  infpection,  and  yet  is  juftly  inferred 
from  its  eiFefts,  viz.  the  contraction  of  the  pupil ;  in  the 
fame  way,  "  the  change  of  conformation  in  the  eye  has 
not  yet  been  adequately  accounted  for,  but  may  be  fairly 
made  out  by  fuppofmg  the  exiftence  of  the  greater 
mufcular  ring.''     His  conclufion  is  in  thefe  words :— - 

When  we  view  objefts  nearer  than  the  dift^ce  of 

1 5  or  1 6  inches,  I  fuppofe  the  greater  mufcular  ring 
•*  of  the  iris  contracts,  and  thereby  reduces  the  cornea 

"  to 
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and  dilatation  of  the  pupil,  from  the  degree  of  opening 
of  the  eye-lids.     If  he  be  right  in  his  \yay  of  ^accopnt* 
ing  for  the  efFefts  produced  in  the?..ir/^r]fmencs  wfiibh 
he  details,  they  ought  to  have  the  effeft  of  precluding 
the  neceflity  of  all  further  hypothefis ;   fo  fully  does 
the  aftion  of  the  orbicularis  mufcle  feem  to  him  adapted 
to  the  end  propofed.     In  the  firft  experiment,  when  he 
opened  his  eye-lids  wide,  and  endeavoured  to  read  a 
book  the  letters  on  which  were  fo  near  the  eye  as  to  be 
indiflitidb,  he  found  that  he  could  not  do  it.     In  the 
fecond  experiment,  keeping  the  head  in  the  fame  re- 
lation to  the  book,  he  brought  the  edges  of  the  eye- 
lids  within  a  quarter  of  an  inch  of  each  other,  and  then 
made  an  exertion  to  read,  when  he  found  he  could  fee 
ihe  letters  and  words  diftinftly.     When  I  try  this  ex- 
periment, I  find  the  aftion  of  the  eye-lids  to  have  no 
fenfible  efFeft,  unlefs  they  are  brought  very  clofe  to* 
gather :  then,  I  do  indeed  find  that  they  have  a  mod 
remarkable  effect.     But  in  this  fituation,  the  eye-lids 
cover  the  cornea  fo  much,  that  if  they  have  any  effect 
at  all  upon  the  cornea,  it  muft  be  to  comprefs  and 
•  flatten  it,  and  not  to  give  it  a  greater  convexity.     The 
fmaller  the  opening  of  the  eyfe-lids,  the  greater  I  found 
the  effeft.     I  conceive  it  to  be  produced  by  the  optical 
efFeft  of  the  eye-lafhes  correding  the  too  great  con- 
verging of  the  rays ;  and  the  fame  effeft  I  found  to 
be  produced  by  the  marginal  hairs  of  two  flat  camel- 
hair  brufhes,  although  the   eye-lids  were  kept  open. 
Dr.  Monro  concludes  that,  in  this  adion  of  the  eye, 
-iftj  the  iris,    2dly,  the  redli  mufcles,    3dly,  the  two 
oblique  mufcles,  and,  4thly,  the  orbicularis  palpebra- 
rum, 
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rum,  have  all  their  fhare  m  accommodating  it  to  the 
diftance  of  obje£ls,  and  in  giving  perfed  vifion. 

Very  ingenious  experiments  are  made  by  Dr.  Young*, 
to  determine  whether  there  be  any  change  in  the  length 
of  the  axis  of  the  eye-ball.  He  confiders  it  as  neceflary, 
to  account  for  the  power  of  the  eye  in  adapting  it  to 
the  diftance  of  objeds,  that  the  diameter  fhould  be  en- 
larged one  feventh  ;  its  tranfverfc  diameter  diminifhed 
one  fourteenth ;  and  the  femi-diameter  fhortened  one 
thirtieth  of  an  inch.  To  determine  this  he  fixed  the 
€ye,  and  at  the  fame  time  he  forced  in  upon  the 'ball  of 
the  eye  the  ring  of  a  key,  fo  as  to  caufe  a  phantoiA 
very  accurately  defined  to  extend  within  thie  field  of 
perfed  vifion  ^  then  looking  to  bodies  at  different  dif- 
tances,  he  expeded,  if  the  figure  of  the  eye  was  altered, 
that  the  fpot^  caufed  by  the  preffure,  would  be  altered  in 
Ihape  and  dimenfions ;  he  expcded  that,  inftead  of  an 
increafe  of  the  length  of  the  eye's  axis,  the  oval  fpot 
caufed  by  the  preffure  of  the  key,  refifling  this  elon- 
gation, fhould  have  fpread  over  a  fpace  at  leafl  ten 
times  as  large  as  the  mofl  fenfible  part  of  the  retina : 
but  no  fuch  effed  took  place ;  the  power  of  accom- 
modation  was  as  extenfive  as  ever,  and  there  was  no 
perceptible  change  either  in  the  fize  or  in  the  figure  of 
the  oval  fpot.  Again,  he  placed  two  candles  fo  as 
exadly  to  anfwer  to  die  extent  of  the  termination  of 
the  optic  nerve ;  he  marked  accurately  the  point  to 
'vriiich  the  eye  was  direded  ;  he  then  made  the  utmoft 
diange  in  its  focal  length:  expeding  that,  if  there 
were  any  elongation  of  the  axis,  the  external  candle 

♦  Philof.  Tranf.  for  1801. 

would 
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would  appear  to  recede  outward  upon  the  viiible  ipace  • 
but  this  did  not  happen ;  the  apparent  place  of  the  ob- 
fcure  part  was  precifely  the  fame  as  before. 

A  favourite  opinion  of  late  has  been,  that  the  lens 
has  a  power  of  altering  its  degree  of  convexity^  and 
thus  accommodating  itfelf  to  the  diflance  of  obje^ 
As  to  the  fibrous  (Irufture  of  the  Iens>  there  can  be 
no  doubt :  firfl  it  is  rent  by  fifTure,  then  fplit  into  bmina^ 
and  can  be  finally  teafed  out  into  fibres. 

This  ftrudlure  was  firft  obferved  by  Leewenhoeck : 
he  has  thefe  words : — ^'  Porro  vidi  corpus  criftallinum 
^  ex  tarn  tenuibus  coacervatis  conftare  fquamis  ut  ubi 
<^  eas  Oculo  dimetior,  dicere  cogar,  plures  bis  millenis 
^  fibi  invicem  incumbere ;  ubi  enim  corpys  criftalli- 
^  num  ab  ejus  membranula  feperafTem,  ejus  adhuc 
^  azis^  ubi  crafliflimum  erat,  (non  enim  eft  perfe&e 
**  rotundum,  fed  aliquo  modo*  planum)  duas  tertias 
pollicis  partes  retiiicbat ;  ergo  a  centre  ad  circum- 
ferentiam  eft  tertia  pollicis  pars  atque  quoniara,  ex 
'*  dimenfione  mea,  600  pili  lati  pollicis  quadrati,  lon- 
**  gitudinem  conliciunt  200  pili  lati  pollicis  tertiam 
partem  adaequare  debent.  Atque  nunc  video  ubi 
denai  fquamai  funt  coacervatas,  eas  capilli  noftri 
diametrum •  nondum  adaequare;  ergo  his  10  cum 
*'  200  multiplicatis,  fequetur,  ut  diftdm,  plures  2000 
'*  fquamas  in  corpore  criftallino  efTe  coacervatas.  Porro 
vidi  fingulis  has  fquamas  ex  filamentis,  concinno 
ordine  juxta  fe  pofitis,  conftare  adeo  ut  fingiilac 
^'  fquamula^  unum  filamentum  fmt  craffa^ ;  &  ut  banc 
*^  fubftantiam  fibros  tarn  ex  qua  corpus  criftallinum 
*'  conftat  ob  oculos  ponerem,  cam,  lineis  in  circulum 
**  dudis  quantum  potc  defignavi,'* 

The 
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The  i^brous  ftrudture  aod  mi^cuUntjrdf  the  leBf 
Inis  br ought. forward^b;  Deipa^^tes,  to  catplainipg  foxxici 
kiStioQs  of  tbe  eye y  butwas.agaJB  degle&ed^  tiU  nsoj^ 
lateljTs  that  it  has  beea  revived  by  the  infertiou  of  Mxv 
toung'g  obfenratious  oa  yifiw  in  the  Philofophibl 
Tfanfa^onfi  *;  The  following  arc  Mr.  ToUdg's  jc^ 
fervaiioiis  on  the  appearance  of  the  1^  ;-~*^  The  criC^ 
*^  tallioe  lens  of  the  ox  is  an  orbicular  contei  tratf* 
^^  parent  body^  compofed  of  a  confiderahls  number 
^*  of  iimilar  coats,  of  which  the  exteiior  elofely  adBere 
^^  to  the  interior.  Each  of  thefe  co2its  ^onfifb  of  fiJ: 
'^  mufcles,  intermixed  with  a  gelatinous  Aibftwce^ 
^^  and  attached  to  fix  membranous  lenddns.  tluw 
^*  of  the  tendons  are  anterior,  thrcfc  pofteribr;  their 
*^  length  is  about  two  thirds  of  the  femidiameter  of 
'^  the  coat ;  their  arrangement  is  that  of  three  equal 
^^  and  equidiflant  rays,  meeting  in  the  axis  of  the  crif- 
^^  talline  j  one  of  the  anterior  is  dire£led  towards  the 
*^  outer  angle  of  the  eye,  and  one  of  the  pofterior  to* 
^^  wards  the  inner  angle,  lb  that  the  pofterior  are 
<<  placed  oppofite  to  the  middle  of  the  interftices  of 
*^  the  anteribr ;  and  planed  pafling  through  each  of 
**  the  fix,  and  through  the  axis,  would  mark  on  either 
*f  furface  fix  regular  equidiftant  rays.  The  mufcular 
**  fibres  arife  from  both  fides  of  each  tendon ;  they 
*•  diverge  till  they  reach  the  greateft  circumference  of 
*^  the  coat,  and  having  pafled  it,  they  again  converge 
^  till  they  are  attached  refpedively  to  the  fides  of  the 
**  neareft  tendons  of  the  oppofite  furface.  The  an« 
•*  terior  or  pofterior  portion   of  the  fix  viewed  to- 

•  Sec  vol.  for  1793* 

Vol.  m.  A  a  «  geiher. 
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^  gether,  exhibits  die  ^>pearajice  of  three  penoifonne- 
"  radiated  mufcles.  The  anterior  tendons  of  all  the 
"**  coats  are  fituated  in  the  fame  ptancs,  and  the  pof- 
,**  (erior  ones  la  the  contmuadons  of  thefe  planes  be- 
"  yond  the  axis.  Sudi  an  arrangement  of  fibres  caa 
"  be  accomited  for  on  no  other  fuppofitfon  than  that 
'**  of  mufcularit^  The  mafs  is  inclofed  in  a  ftrong 
**  membranous  capfule,  to  which  it  is  loofely  conne£ted 
**  by  minute  veOels  and  nerves ;  and  the  conneftion  is 
"  more  obfervable  near  its  greateft  circumference. 
"  Between  the  mafs  and  its  capfule  is  found  a  con- 
**  fiderable  quantity  of  an  aqueous  fluid,  the  liquid 
"  of  the  criftallinc." 


Suppofing  that  thefe  are  mufcukr  fibres,  from  ihcir 
clofenefs  and  tlircftion,  they  w  ould  ftand  acknowledged 
as  forming  the  fbongeft  and  mofl  powerful  mufcic  of 
its  fixe  in  the  whole  body  ;  yet  they  aft  only  on  them- 
fclves,  which  requires  the  leall  poflible  degree  of  power. 
Again,  how  are  they  relaxed  ?  What  power  is  their 
antagonift  ?  Mr.  Young  demonftrates  not  only  the 
mul'cular 
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mufcular  fibres,  but  the  tendons  of  the  lens  *  ;  as  if  it 
ante  not-  evident  that  the  lens  a6led  merely  on  itfelf, 
iK^ch  could  require  no  concentrating  of  its  fibres  into 
tendons  ;  for  tendons  are  found  in  other  parts  of  the 
body  only  where  it  is  neceffary  to  concentrate  the  whole 
power  6f  the  muTcle  fo  as  to  operate  on  one  point. 

We  Itiam  from  Mr.  Hornet,  that  Mr.  John  Hunter 
had  proted  the  lens  to  be  laminated,  and  thofe  laminae 
to  be  compofed  of  fibres ;  and,  upon  the  fame  authority,- 
vfc  Icam  that  his  opinion  was  in  favour  of  the  mufcu- 
larity  of  its  ftrufture.  Mr.  Home  wifhed  to  follow 
out  this  fubjed,  by  including  it  in  the  Croonian  Lee- 
ture.  Mr.  Home  found,  with  the  afliftance  of  Mr. 
Ramfden,  that  a  patient,  after  the  extradion  of  the 
catarad:,  (till  retained  the  power  of  adapting  the  eye 
to  the  diftances  of  objeds.  Indeed,  we  muft^  be  well 
^ware'thaf  if  a  patient,  after  couchmg  and  ex6^£ting 
the  lens^  could  only  fee  at  one  given  diftance,  an  effed 
fo  very  particular  muft  have  been  long  fince  obferved. 
This  was  a  convidion  to  Mr.  Home  ai^  Mr.  Ramfden, 
that  thd  *  invefl%ation  was  to  be  no  further  purfued  in 
diis  tnrd,  and  they  turned  their  attention,  therefore,  to 
the  corneas 

•  Mr.  Ramfden  Contrived  an  apparatus  which,  if  the 
gentlemen  engaged  in  the  experiments  have  not  de- 
ceived themfelves^  muft  put  this  queftion  af  reft.  By 
Mr.  RamiHen's  ingenious  contrivance,  the  head  was 
fixed  acciuately,  and  at  the.  lame  time  a  microfcope 
was.  adapted  to  obferve  the  changes  in  the  convexity 
of  the  cornea  as  the  eye  was  direded  alternately  to 


• 


See  Philof.  Tranf.  f  Ibid. 
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near  and  to  diftgnt  obje&s.  In  tbef^  experimoili, 
the  motion  of  the  cornea  became  diftiod,  its  fiirfacc 
remained  in  a  line  with  a  wire  which  eroded  tbe  gbfii 
of  the  microfcope  when  tile  eye  was  sidjufted  to  tiie 
diftant  objeds,  but  proje£ted  confidently  beyoud  it 
when  adapted  to  the  near  ones»  and  the  fpKe  thiouigb 
which  it  moved  was  fo  great  as  readily  to  be  natfared 
by  magnifying  the  divifiona  on  the  fcale,  and  conqisriiig 
them.  In  this  way,  it  was  eftimated  that  it  moved  th« 
800  part  of  an  inch  (a  fpace  diftin£tly  feen  in  a  mcrc^ 
cope  ma^iifying  30  times),  in  the  change  horn  ibm 
neareft  point  of  dilHnd  vifion  to  the  diftance  of  9^ 
feet. 

In  the  evidence  from  anatomical  ftrufture^  I  cannot 
think  Mr.  Home  fo  happy.     He  was  defirons  of  de» 
termining,  more  accurately  than,  had  hkhcrto  been 
done,  the  precife  infertion  of  the  tendons  of  tbe  foui 
Itraight  mufcles,  fo  as  to  know  whether  their  adioo 
could  be  extended  to  the  cornea  or  not :   he  found 
them  to  approach  within  ^  of  the  cornea  before  their 
tendons  became  attached  to  the  fclerotic  coat.     But 
he  did  not  flop  here — ^he  flripped  off  with  diem  the 
anterior  lamina  of  the  cornea.     Now,  as  it  is  fuppofed, 
in  thefe  experiments,  that  the  a£tion  of  the  redi  mufdes 
lipon  the  fides  and  back  part  of  the  ball  compreffet  th« 
humors,  and  makes  them  flow  forward  fo  as  to  diftend 
the  cornea  ;  if  the  extremities  of  the  tendons  be  iolbittd 
into  the  edge  of  the  cornea  and  even  pafs  over  it,  u 
Mr.  Home  has  demonflrated,  their  effed  would  be  t9 
flatten  the  cornea,  by  drawing  out  and  extending  its 
margin.     This  is  a  circumflance  which  Dr.  Monro  has 
remarked ;    and  Dr.  Monro  has  alfo,  with  more  accu 

ra 
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racy  of  obfeivation,  found  ^'  all  the  tendinous  fibres  of 
the  FD£bi  mufcles  firmly  attached  to  the  fclerotic  coat 
at  the  diftance  of  a  quarter  of  an  inch  from  the  cornea* 
and  no'i^pearaace  that  any  part  of  them,  or  that  any 
aembmie  produced  by  them^  is  continued  over  the 


cornea* 


AoAongft  the  variety  of  opinions,  the  innumerable 
mgeaioiu  but  cootradidory  experiments  for  difcover- 
ing  the  manner  in  which  the  eye  adapts  itfelf  to  the 
diflance  of  objeAst  I  am^  for  my  own  part>  much  at  a 
lols  to  determioie  which  I  ihould  prefer.  I  have  often 
doubled,  whether  thefe  experimenters  were  not  in 
fearch  of  the  explanation  of  an  effed  which  has  no 
exiftence.  I  have  never  been  able  to  determinct 
why  a  very  fli^  di^^ree  of  convexity  in  the  cornea  of 
t  flKMt*figbted  eye  ihouid  be  fo  permanent  during  a 
whole  li£»>time,  ootwithftanding  the  perfed  elaftidty 
of  the  Qomeat  and  its  being  fo  adapted  as  to  alter  its 
convexity  by  the  adion  of  die  mufdes.  Again,  a  near« 
lighted  perfcm,  with  die  afliftance  of  a  concave  glafs, 
can  comnumd  the  obje£b  to  the  diftance  of  fome  miles, 
and  with  the  glafs  ftiU  held  to  his  eye^  can  fee  minute 
objefts  wichin  three  inches  of  the  eye*  Now,  I  cannot 
conceive  liow  the  concave  glals  ihould  give  fo  great  a 
range  to  tlie  fight :  as  there  can  be  no  change  in  the 
glafs.  It  muft  be  the  eye  which  ads^  itfelf  to  the 
variety  of  diftanoes  $  yet,  without  the  |^afs,  it  cannot 
command  the  perfed  vifion  of  objecb  for  a  few  feet. 
Agam,  a  (hort-figfated  perfon  fees  an  objed  diftindly 
9t  three  inches  diftant  from  his  eye;  at  t2  feet,  lefs. 
6dj }  and  when  he  looks  upon  the  objed  at  i  a 
ft^  the  objeds  b^ond  it  are  confufed,^  iuft  as  in  other 
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men's  eyes ;  but  when  he  dire&s  his  attention  .to  tlie 
more  remote  objefts,  thofe  nearer  become  indiftind. 
Now  this  indiftinSnefs  of  the  objeft,  feen  when  he  ex- 
amines narrowly  the  objects  beyond  them,  wouldargue, 
(did  we  admit  this  mufcular  power  in  the  eye  of  adapt- 
ing itfelf  to  objefts),  that  the  cornea  or  the  lens  has  be- 
come lefs  convex,  were  we  not  previoufly  convinced 
that  the  utmoft  powers  of  the  eye  could  not  bring  the 
objeft  at  the  diftance  of  1 2  feet,  or  any  other  interme* 
diate  diftance,  to  be  more  diftinftly  feen  than  the  fixed 
and  permanent  conftitution  of  the  eye  admits. 
-  I  cannot  help  concluding,  therefore,  that  the  mc- 
chanifm  of  the  eye  has  not  fo  great  a  power  of  adapt* 
ing  the  eye  to  various  diftances  as  is  generally  imagine 
ed,  and  that  much  of  the  effcGt  attributed  to  mechanical 
power  is  the  confequence  of  attention  merely.  An  objeft 
looked  upon,  if  not  attended  to,  conveys  no  fenfation 
to  the  mind.  If  one  eye  is  weaker  than  the  other,  the 
objeft  of  the  ftronger  eye  alone  is  att.ended  to,  and  the 
other  is  entirely  negledled :  if  we  look  through  a  glafs 
with  one  eye,  the  vifion  with  the  other  is  not  attended 
to.  Now  objefts,  as  they  recede  from  us,  become 
fainter  and  fainter  in  their  colours,  and  the  general 
effort  upon  the  eye  is  different  from  thofe  which  are 
riear ;  and  as  it  happens  that  the  mind  muft  affociate 
with  the  fenfation  before  it  be  perfeft,  there  is,  confe- 
quently,  an  obfcurity  thrown  over  diftant  objefts  when 
we  contemplate  near  ones ;  as,  on  the  other  hand,  the 
images  of  near  ones  are  not  attended  to  when  the 
mind  is  occupied  with  diftant  ones,  although  they  be 
nearly  in  the  line  with  the  diftant  obje£k  examined. 
1  conceive  it  to  he  a  good  deal  like  that  command  of 

y  th^ 
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the  attention  which  we  can  exerdfe  upon  very  fmall 
bodies  near  us  :  of  two  fmall  grains  lying  on  the  table^ 
we  can  examine  the  one  and  negled  the  other ;  though, 
if  we  attend  to  both,  we  can  take  them  in  to  the  fphere 
of  perfed  vilion ;  or,  in  other  words,  though  they  both 
have  their  images  on  the  more  feniible  part  of  the 
retina.  We  can  attend  to  one  letter  of  a  word,  to  the 
whole  word,  or  to  the  page  of  a  book.  I  cannot  al- 
together deny  the  mechanical  power  of  the  eye'  in 
adapting  it  to  the  diftance  of  objeds,  but  I  think  this 
operation  of  attention  has  been  too  much  ovtrlooktd.' 


^a'4 
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■  I 


1  If  ff  eye  is  certainly  the  noblefl  of  the  organs  6f 
finofe*  It  is  that  with  which  we  fliould  part  riiq 
moft  unwillingly,  and  of  which,  when  deprived,  we 
are  moft  helplefs.  iV  celebrated  philofopher  fays,  how 
much  more  noble  is  that  faculty  by  which  we  can  fin4 
our  way  in  the  pathlefs  ocean,  traverfe  the  globe,  de- 
termine its  figure  and  dimenfions,  delineate  every 
region  of  it  j  by  which  we  can  meafure  the  planetary 
orbs,  and  make  difcoveries  in  the  fphere  of  the  fixed 
ftars !  Again,  how  admirable  is  that  organ  by  which 
we  can  perceive  the  temper  and  difpofitions,  the  pailions 
and  affeflions  of  our  fellow  creatures  ;  and,  when  the 
fongue  is  taught  moft  artfully  to  lie  and  diffemble,  the 
hypocrify  is  difcovered  in  the  countenance }  we  often 
are  ajjle  tq  deteft  what  is  crooked  in  the  mind  as  wel| 
as  in  the  body !  Yet,  notwithftanding  the  perfection 
of  the  fenfc  of  feeing,  much  of  this  perfeftion  is  gained 
by  the  other  fenfes,  and  particularly  by  that  of  touch. 
If  the  human  body  were  motionlefs  and  inert,  the 
fenfation  conveyed  by  t:he  eye  would  be  very  im- 
perfcfl ;  we  Ihould  be  able  to  conceive  neither  the 
diftance  nor  the  figure  of  objefts.  But,  as  it  is, 
the  diftance  of  the  objeft,  joined  with,  its  vifible  niag- 
nitude,  is  the  fign  of  its  real  magnitude  j    and  the 

diftaace 
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^&nz$ce  of  the  fereral  parts  of  an  objed,  joined  with 
fts  vifible  figure,  becoipes  a  fign  of  its  real  figure. 
Without  this  combination  of  the  original  fenfation  \vidi 
^e  acquired  perception,  we  fliould  fee  form  and  colour 
vithot|t  haying  any  idea  of  its  diftance,  or  of  the  con- 
vexity of  an  objeft ;  we  fhould  have  no  meafure  6f 
its  length,  or  breadth,  or  diftance. 

Upon  other  occafions,  we  are  apt  enough  to  ac-y 
Jmowledge  die  powers  of  alfodation.  But  the  con« 
nedion  pf  ideas  is  in  no  inflance  more  conftant  and 
fecret  thsin  in  the  ideas  copveyed  by  fight  and  touch, 
When  a  folid  body  is  prefented  to  view,  we  fee  only 
the  Ught  and  fhade ;  but  (his  rajfes  in  our  mind  the 
affociated  jdeas  from  the  fenfe  of  touch,  viz.  folidity, 
convexity,  and  angularity,  *^  the  vifible  idea  exciting 
^  in  us  thde  tai^geable  ideas,"  which,  in  the  free  and 
pmnifcuous  ^erdfe  of  our  fenfes,  ufu^lly  accompany 
it*  It  is  thus  duit  we  attribute  to  the  fenfe  of  fight 
what  is  the  z€t  of  the  memory  and  judgment  *• 

We  h^ve  feen  that  the  pidure  of  an  objed  is  formed 
in  the  bottom  of  the  eye.  It  was  formerly  fufHcient 
to  fay,  that  the  mind  contemplates  this  image.  We 
Ihould  fay  now,  that  this  imaige  is  conveyed  into  the 
fenforium  by  the  optic  aerve;  This  is  an  hypothefis 
merely  j  and  we  have  no  more  confdoufnds  of  the 
objed  |)eing  in  the  brain  or  fenforium  than  in  any  other 
part  of  the  body :  we  may  rather  fay,  that  the  impref- 
fibn  inade  on  the  organ,  nerves,  and  brain,  is  followed 
)>y  fienfatiQn,  and  that  the  intelligence  is  the  joint  ope« 


^  See  Dr.  Joria  of  Mr.  Molyneui'i  problem^  Smith's  Append. 
p.  27. 

ration 
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ration  of  the  whole  *•  LafUy^  the  metaphyfidan  calls 
our  fenfations  the  figns  of  external  objeds ;  beqaufe 
the  objed  itfelf  is  not  prefented  to  the  mind,  nor  it 
there  an  adual  refemblance  betwixt  the  objed  and  the 
fenfation  of  it,  but  merely  a  connexion  eftabliihed  by 
nature,  as  certain  features  are  natural  figns  of  anger ; 
or  by  art,  as  articulate  founds  are  the  figns  of  our 
thoughts  and  purpofes. 

We  are  now  naturally  led  to  the  confideratioa  of 
fome  points,  the  full  comprehenfion  of  which^  require 
the  knowledge,  both  of  anatomy  and  of  the  principles 
of  optics. 


PARALLEL   MOTION  OF   TH£  EYES. 

The  axis  of  the  eye  is  a  line  drawn  through  the 
middle  of  the  pupil  and  of  the  criftalline  lens,  and 
which  confequently  falls  upon  the  middle  of  the  retina ; 
and  the  axis  of  both  eyes  produced,  are  called  the 
optic  axis.    But  the  axis  of  the  eyes,  it  is  evident,  arc 


*  Euclidi  and  others  of  the  ancients^  contended  that  vifion  was 
occafioncd  hj  the  cmiflioH  of  rays  from  the  eye  to  the  objefl.  He 
thought  it  more  natural  to  fuppofe,  that  an  animate  fubftance  gzjt 
out  an  emanation,  than  that  the  inanimate  body  did.  In  156O9  the 
opinion  was  confirmed  that  the  rays  entered  the  eye. — The  fenfatioQ 
was  not  always  believed  to  be  in  the  retina  :  It  was  by  fome  believed 
that  part  of  the  fenfation  was  to  be  attributed  to  the  criflallinc, 
Kepler,  in  i6'30,  fhewed,  geometrically,  how  the  rays  were  refradled 
through  all  the  hnmors  of  the  eye,  fo  as  to  form  a  didinfl  picture 
on  the  retina ;  and  alfo  he  (ho wed  the  effc£t  of  glafjes  on  the  eyet. 
Sec  further,  regarding  the  opinions  of  the  ancients,  Boerhaave 
Frelect;  Acad.  torn.  iv.  p.  a 82. 

not 
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aot  always  parallel ;  £3r  when  both  eyes  are  dire&ed  to 
a  near  objed,  the  axis  of  the  eyjes  meet  m  that  obje£l ; 
but  when  we  dired  the  eyes  to  the  obje£ls  in  the 
heavens,  they  may  be  confidered  as  perfedly  parallel 
in  their  axis,  though  perhaps  not  then  mathematical!]^ 
fo#  To  an  obferver,  the  eyes  feem  always  moving  in 
parallel  directions ;  but  nature  has  given  us  the  power^ 
of  varying  them  fo,  that  we  can  diredl  theni  to  the 
iame  point,  whether  remote  or  near.  This,  however, 
if  in  fome  meafure  learnt  by  cuftom,  and  lofl  by  difufe. 
A  child  has  much  difficulty  in  altering  the  diftance  of 
its  eyes,  which  is  the  occafion  of  the  vacancy  of  its 
flare :  and  again,  we  obferve  that  a  patient  who  has 
long  1(^  one  eye,  is  incapable  of  direding  the  axis  of 
the  blind  eye  without  looking  with  the  other,  and  even 
then,  ithe  blind  organ  does  not  follow  the  other  with 
that  perfefl;  accuracy  which  exercife  gives  when  both 
eyes  are  found.  By  much  practice  and  flrainlng,  the 
axis  of  the  eyes  may  be  much  further  altered  from  the 
natural  parallelifm,  which  wags  and  boys  often  do,  fb 
as  to  diftort  the  eyes,  and  give  a  droll  obliquity  to  the 
countenance. 

Still;  cuftom  alters  the  direftion  of  the  axis  of  the 
eyes  but  a  very  little ;  for  the  natural  conftitution  of 
the  eye  does  not  allow  the  child  to  turn  his  eyes  in 
every  different  direftion  from  each  other.  There  is, 
on  the  contrary,  as  we  have  Teen,  a  particular  fenfible 
ipot  in  the  retina,  which  makes  it  neceilary  to  diftinCt 
vifion,  that  this  fpot  (hall  receive  the  concentrating 
rays  of  light;  and  the  natural  conftitution  of  both, 
eyes,  is,  that  this  fpot  in  each  eye  fhall  have  fuch  a. 
relation  to  that  of  the  other,  that  the  axis  of  both 

Ihould 
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&ouId  be  accurately  in  the  middle  of  die  e^^e-lall  a 
order  to  produce  iingle  Tiiion. 

By  voluntary  Iquiating  or  depreflin^  one  of  the 
eyes  ndth  the  finger,  objefts  appear  double,  becaufe 
the  opdc  axis  is  changed  in  the  diftorted  or  depreflOsd 
eye,  and  the  pidhire  is  no  longer  painted  on  ^arra* 
fponding  points  of  both*  This  fimple  eicperiment  Imdz 
xu  to  confider  what  is  die  conftitution  and  correQxxid- 
cnce  of  the  eyes,  that,  when  each  has  die  piduie  of 
tfife  objed  impreffed  upon  it,  we  fhould  only  fee  JK 
fingle  if  the  eyes  are  found  and  pcrfe^ 


For  example,  the  objcft  a,  in  fig,  i6.,  is  exaftly  In  the 
centre  of  the  axis  of  both  eyes,  confequently,  it  is  di* 
ftinftly  feen :  and  it  appears  fingle,  becaufe  the  ray» 
from  it  ftrike  upon  the  points  of  the  retina  oppofite  to 
the  pupils  in  both  eyes.  Thofe  points  have  a  cor- 
rcfpondence ;  and  the  objeft,  inftead  of  appearing 
double,  is  only  ftrengthcned,  in  the  livelinefs  of  the 

image. 
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inage.  Agadn^  the  objed  b  will  be  feen  fainter,  but 
£ng)[e,  and  correft  in  every  refpefL  It  will  appeac 
faimer,  becaufe  there  is  only  one  fpot  in  each  eye  whkb 
poflefles  the  degree  of  fenfibility  necefiary  to  perfect 
viiion:  and  it  will  appear  iingle,  the  rays  proce^di;^ 
from  it  having  exadly  the  fame  relation  to  the  centre  (^ 
the  retiaain  both  eyes.  Though  they  do  not  fall  <m  (^ 
centre  of  the  retina,  they  fall  on  the  iame  fide  of  the 
centre  in  both  eyes.  But  if  the  eyes  are  made  to  fix 
(UdfafUy  on  an  objed,  and  if  another  cb}e€t  (houikt 
be  placed  before  the  eyes  within  the  angle  which  the 
aids  of  the  two  eyes  make  with  the  firft  objeft,  it  vnH 
be  feen  double,  becaufe  the  points  of  the  retina  Amek 
by  the  rays  proceeding  from  the  ne^irer  objed  do  aoC 
correfpond  in  their  relation  to  the  central  point  of  &c 
retina.  Thus,  the  eyes  b  b,  fig»  17.^  having  their  axb 
direded  to  a,  will  fee  the  objed  c  dodbfe  fbmewhen 
near  the  outline  i>  d.  Becaufe  the  line  of  the  diieedioa 
of  the  rays  from  that  body  c^  do  not  ftrike  die  retiaai 
in  the  fame  relation  to  the  axis  a  b  in  both  eycs» 
Upon  this  principle^  we  may  eafily  explain  why  ob- 
jeftSy  which  are  much  nearer  the  eyes,  or  much  more 
diftant  from  them  than  that  to  which  the  two  eyes  are 
direQedy  appear  double.  Thus,  if  a  candle  h  placed 
tt  the  diftance  of  ten  feet,  and  I  hold  my  finger  at 
arms  length  between  my  eyes  and  the  candle,  when  I 
look  at  the  candle,  I  fee  my  finger  double,  and  wiien 
I  look  at  my  finger,  I  fee  the  candle  double.  Hiis 
dmible  vifion  occurs  to  us  all  frequently ;  but,  unlefs 
we  make  the  experiment  purpofely,  we  do  not  attend 
to  it*  Many  other  inftances  of  the  harmony,  and  of 
iht  want  of  it  in  the  eyes,  particularly  the  reverie  of 

what 
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what  thefe  diagrams  fhew,  may  be  eafily  produced,  visr. 
the  feeing  two  objefts  fmgle:  for,  if  we  look  at  a 
halfpeimy  and  a  {hilling,  placed  each  at  the  extremity 
of  two  tubes,  one  exaftly  In  the  axis  of  one  eye,  and 
the  other,  in  the  axis  of  the  other  eye,  we  fhall  fee  but 
one  piece  of  coin,  and  of  a  colour  neither  like  the 
{hilling  nor  like  the  halfpenny,  but  intermediate,  as  if 
the  one  were  fpread  over  the  other. 

This  relation  and  fympathy  between  the  correfpond- 
ing  points  of  the  two  eyes,  is,  therefore,  to  be  con- 
fidered  as  a  general  faft,  viz.  that  piftures  of  objeds 
falling  upon  correfponding  points  of  the  two  retinas, 
prefent  the  fame  appearance  to  the  mind  as  if  they  had 
both  hllen  upon  the  fame  point  of  one  retina ;  and 
pictures  upon  points  of  the  two  retinas  which  do  not 
correfpond,  and  which  proceed  from  one  -objeft,  pre- 
fent to  the  mind  the  fame  apparent  diftance  and  pofi- 
tion  of  two  objeds,  as  if  one  of  thofe  piftures  were 
carried  to  the  point  correfponding  with  it  in  the  other 
retina. 

Several  animals,  we  fee,  direfl:  their  eyes  by  very 
different  laws  from  thofe  which  govern  the  motion  of 
ours ;  but  we  are  not  to  reafon  upon  their  fenfadong 
by  the  laws  of  vifion  of  the  human  eyes  :  we  muft  take 
it  as  a  principle,  that  nature  has  been  bountiful  to 
them  alfo  ;  and  that  the  refult  of  organization  in  their 
eyes  is  perfeft  vifion. 

In  birds,  (if  we  except  the  owl),  the  eyes  diverge, 
and  are  dircfted  to  oppofite  fides.  As  the  owl  feeks 
his  prey  in  the  night,  it  may  be  neceffary  to  the  di- 
flindnefs  of  his  vifion  in  weak  light,  that  both  eyes '  be 
direfted  to  the  objeft.  Moll  liflies  have  their  eyes  di- 
rected 
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reded  latterally,  though  there  are  exceptions ;  a3 
thofe  fifhes  which  are  flat,  and  fwim  at  the  bottom, 
have  their  eyes  direfted  upward.  In  many  infefts,  the 
furface  of  the  eye  has  no  refemblance  to  the  cornea  of 
iriviparous  animals ;  but  when  examined  with  the  mi- 
crofcope,  it  is  feen  to  confift  of  a  number  of  tubercles, 
each  of  which  is  as  a  diftinft  eye.  In  others,  the  eye 
il  removed  to  the  extremity  of  the  moreabte  tenacnlae. 
^Very  large  animals,  as  the  whale,  elephant,  rhino- 
ceros, hippopotamos,  have,  in  proportion  to  their 
bodies,  very  fmall  eyes :  fo  have  the  animals  which 
live  much  under  ground ;  and,  in  general,  a  large  eye 
is  a  fign  of  the  animal  being  able  to  fee  in  obfcure 
light,  becaufe  there  is  proportionably  a  greater  number 
of  rays  admitted  into  the  eye.  For  the  fame  reafon, 
iifbes  have  a  peculiarly  large  eye  and  dilatable  pupif, 
becaufe  the  water  is  a  [more  obfcure  medium,  and, 
from  the  occafional  roughnefs  of  its  furface,  much 
darkened  and  variable. 

We  muft  conclude,  that  in  thefe*  varieties  <rf  the 
eyes,  where  there  is  a  difference  in  number,  pofition, 
and  natural  motion,  there  are  different  laws  of  vifion 
adapted  to  thefe  peculiarities  and  the  exigencies  of  the 
animals.  If  we  are  to  judge  from  analogy,  we  may 
fuppofe,  that  in  many  animals,  there  is  no  correfpond- 
cnce  between  points  of  the  two  retinas,  or  it  is  of  a 
diflFerent  kind  from  ours.  In  thofe  which  have  im- 
moveable eyes,  the  centre  of  the  two  retinas  will  not 
correfpond  fo  as  to  give  the  idea  of  one  objed,  but  of 
diflinffc  objeds,  and  in  their  refpedive  places.  In 
other  animals,  correfponding  points  would  give  falit 
appearances ;  and  in  fucb  as  turn  their  eyes  in  all  dr- 

redionsj 
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ire&iohs,  independently  of  each  other,  tjdey  ^eoulci 
feem  to  poflefs  a  perceptioti  of  the  diredion  in  vfaico 
they  move  them,  as  we  have  of  the  motioa  of  xmr 
arms* 


feqyiNTiNG. 

We  have  feen,  that  there  is  a  point  in  both  retintf 
tnore  acutely  fenfible  to  the  impreiBon  of  light  and  tbe 
image  of  objeds^  than  any  other  part  of  all  its  concwi 
furface.  In  a  found  eye,  this  point  it  immediately  op- 
fite  to  the  pupil.  There  is  a  coincidence  bet^nzt  ihk 
point  and  the  axis  of  the  eye ;  and  trheh  ve  look  to' 
an  objed,  its  image  ftrikes  this  point  of  the  retina  t 
but  if  it  (hould  happen  that  this  fenfible  {)oint  of  the 
retina  ihould  be  changed^  and  Hot  be  exadly  oppofit^ 
to  the  pupil  when  the  axis  of  the  eye  is  in  the  line 
with  the  objeft,  there  will  be  an  eflfort  of  the  tnufdes 
moving  the  eye-ball  to  turn,  fo  that  the  rays  proceed- 
ing from  the  objed  Ihall  ftrike  upon  the  more  fenfible 
fpot  of  the  nerve  *.  Again,  if  the  greater  feofibiUtf 
of  the  nerve  fhould  lie  in  its  proper  place,  and  a  re-^ 
mote  caufe  fhould  occafion'  fuch  an  adion  of  the 
mufclcs  and  diilortion  of  the  eye  as  we  fee  in  a  fquint, 
then  the  image  will  be  double ;  for  it  no  longer  hll 

4 

on  correfponding  points  of  the  retina  of  each  eye,  and 
feparate  images  are  conveyed  to  the  brain.  If,  how- 
ever,   this  diflortion   continues,  the  fmgle  vifion  is 

*  This  was  M.  de  k  Hire's  opmion. — He  had  an  idea  alfo  that 
fquinting  was  produced  by  the  obliquity  of  the  object.  Both  of  thefc; 
opinions  arc  refuted  by  Dr.  Jul  in. 

gradually 
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griidually  reftored.  Is  there,  then,  in  this  otfe  pvo- 
4uced  a  new  corrcfpondence  betwixt  points  of  the  re- 
tina which  were  before  difcordant  ?  We  find  th*t  this 
is  not  the  cafe,  by  a  very  fimple  experiment.— In  a 
perfon  who  fquints,  one  of  the  eyes  is  diretted  to  tlie 
objed  and  the  other  appears  to  be  turned  irom  it :  if 
the  found  eye  be  fhut,  and  the  perfon  be  direded  to 
look  to  an  obje£t  with  the  other,  it  is  direfied  to  it 
with  the  proper  and  natural  axis.  Now  this  fhows  us 
that  the  fenfibiiity  of  the  proper  fpot  in  the  bottom  of 
the  eye  is  not  loft.  We  muft  explain  the  fingle  vifion 
in  eyes,  one  of  which  is  diftorted  from  its  natural  axis, 
upon  another  principle.  Mod  people  who  fquint,  have 
a  defed  in  one  eye,  and  this  is  the  diftorted  eye,  while 
the  other  is  direfted  in  the  true  axis  to  the  objeft. 
Now  the  mind  does  not  attend  eafily  to  two  im- 
preiHons,  the  one  being  weaker  than  the  other  :  In  ^ 
fhort  time  the  weaker  impreflion  is  entirely  neglefled, 
and  the  ftronger  onlf  is  perceived. — So  in  fquinting, 
the  impreflion  on  the  weak  eye  in  a  (hort  time  ceafes 
to  be  attended  to,  the  ftrong  and  vivid  imprei&on  is 
dlone  perceived,  and  fmgle  vifion  is  the  confequence. 
It  is  evident,  then,  that  thofe  who  fquint  muft  have  a 
degree  of  imperfeftiQu  in  the  ftrength  of  the  image ; 
for  it  is  neceflary  to  negled  the  impreflion  of  one  eye, 
to  obtain  dUlinft  viflon  with  the  other ;  ttte  confequence 
of  this  is  frequently  an  attempt  ftill  ftirther  to  diftort 
the  eye,  and  turn  it  fo  far  inward  or  under  the  upper 
eye-lid  that  no  diftinft  impreflion  can  be  received  upon 
it :  at  all  events,  they  perceive  the  objcft  only  with  one 
eye,  although  they  may  be  faid  to  fee  it  v.ith  both ;  the 
VpL.  IIL  Bb  perceptipa 
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perception  being  the  combined  operation  of  the  orgto 
and  of  the  mind. 

If  the  fenfation  of  one  eye  be  weak,  it  is  very  liable 
to  be  neglefted  altogether,  and  that  eye  is  apt  to 
wander  from  the  true  axis ;  and  if  the  perfon  be  care- 
lefs,  or  given  to  diflort  his  eyes  in  childifimefs,  a  per- 
manent fquint  may  be  given  to  the  eye?. 

Another  caufe  of  fquinting,  in  children,  is  the  being 
fo  laid  in  their  cradle,  that  tlie  light  flrikes  obliquely 
into  one  of  the  ej'es,  whilfl  the  otlier  cannot  fee  it ;  by 
which  means  one  of  the  eyes  only  comes  by  degrees  te 
be  direfked  to  the  light  while  the  fenfation  of  the  other 
is  difregarded.  What  is  very  extraordinary  in  fquint* 
ing,  is  the  correfpondence  in  the  mufdes  of  the  eye, 
notwithflanding  the  great  diftortlon  of  the  eye-ball  | 
for,  when  both  eyes  are  open,  as  the  found  eye  turns 
in  all  variety  of  diredUons  to  the  furrounding  objefts, 
the  other  eye  ftill  follows  it,  but  preferves  its  diflance, 
fo  as  in  a  manner  to  avoid  all  interference.  Blows  on 
the  head,  di'inking  and  fmoaking,  and  a  variety  of 
irritations,  occafioning  convulfion^  and  didortion  of 
the  eyes,  caufe  double  vifion.  As  this  is  evidently 
produced  by  the  affedllon  of  the  mufcles  moving  the 
eye-ball*,  (ince  any  change  upon  tlie  retina  could  not 
give  occafion  to  fuch  diflortions  in  a  ftate  of  inlen* 
fibility,  we  may  naturally  conclude,  that  fquinting  is 
fometimes  the  confequence  of  irregular  aftion  of  the 
mufcles ;    for    if  tbofe    tranfient   caufes  are  apt   to 

*  The  command  of  the  voluntary  miifcks  is  firft  lod  in  intozica* 
tion  ;  andy  therefore^  it  it  more  h'kely  that  the  xmiTclct  (hould  lolc 
thc»r  natural  adlioQ  and  ceitcfpondcncc  than  tht  rttimu 
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&tfed  them,  fo  will  they  be  apt  to  .be  {>eniia]ieiitly 
affeded  *• 

We  can  diftort  cur  eyes  by  an  unnattiral  effott^  but 
we  cannot  fquint :  that  is  to  fay,  we  can  bring  our  eyes 
into  fuch  a  forced  fituation  that  we  cannot  fee  zaf 
.  thing  diftinfUy ;  but  we  cannot  keep  one  eye  difUndfy 
upon  an  objeft  and  turn  the  other  from  itd— -Such  a 
pofition  of  the  eyes,  at  leaft  (and  which  is  exa&ly  that 
of  thofe  who  fquint  unintentionally),  I  cannot,  by  any 
means,  accompllfh  f.  This  (hows  th  e  Arid  correfpond^ 
ence  betwixt  the  moving  mufcles  of  the  eye-balls  4  By 
this  experiment,  we  ihall  find  the  difficulty  of  that  ms* 
thbd  of  corre£Ung  the  fquint  propofed  by  Dn  Jurin,  or 
of  commanding  motions  of  the  eyes  different  from  thofe 
which  have  been  beftowed  by  natute,  or  acquired  by 
habit.    But  habit  I  believe  to  be  much  more  feldom 


*  In  Smith's  Optics,  there  it  a  cafe  of  fquintiog  and  doable  TifioQ 
occafioned  by  a  blow.     In  Buflbn^t  Diflcrtation,  in  the  Acad.  Roy. 
det  Sc.  J743,  fquinting  after  long  continued  pain  of  the  head.    la 
the  Mem.  Roy«  de  PAcad.  des  Sc.  17  f  8»  Hift«  p.  29*  there  la  a  curiout 
iaftanccof  falfe  YiTion.  I  find  alfo quoted feveral cafes  of  ftrabifmus  from 
fuddcn  fright,  in  Efhem.  Germ,  cent  3  C^4.  obf,  152.  /.  349.     lb. 
dec.  3.  an.  8  &  1 1 .  ob.  57.  p*  1 H-    lb.  dec.  3.  an.  9  8c  lo.  obf.  67. 
**  NoTi  JuTencm  paralyii  obnoxium,  cui  cum  csetcris  oculi  finidri 
mnfcidis  relaxatis,  adducent  fortius  contraheretor  propter  oculum  ita 
diftortom  objedum  quodcunque  duplex  apparcbat»  nee  quod  vermn 
cffet  diftinguere  poted."      Willis  lU  anima  Brut.  P,  PhjifioL  p.  77. 
^n  in^nce  of  the  lofs  of  corrcfpondlng  motions  of  the  eyes»  and 
iirange  iIlu(ions  of  light.     See  in  the  Enquiry  into  the  nature  of 
inental  derangement  by  Dr.  Crichtoni  vol.  i.  p.  147. 

f  It  is  (kid  that  aflronomers,  who  are  much  ufed  to  attend  ooljr 
to  the  impreffions  of  one  eye,  are  fometimes  able  to  Iqaiot  at  pbt« 
iajt.    See  Mr.  JHomc  Fhil.  Tranf.  1797.  p.  17. 
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the  origin  of  fquinting  than  is  generally  fupp6fed.  it 
is  faid,  by  Dr.  Reid  and  others,  that  we  fee  young 
people,  in  their  frolics,  learn  to  fquint^  making  their 
eyes  cither  .converge  or  diverge  when  they  wfll  to  a 
Tery  confiderable  degree :  Why  fhould  it  be  more 
difEctilt  for  a  fquinting  pcrfon  to  learn  to  look  ftraigfat 
wh^n  he  pi  cafes  ?  The  reafon  of  the  greater  difficulty 
is  obvious,  that  in  making  the  eyes  converge  or  diverge 
the  vAW  is  ailing  upon  both  eyes  equally  ;  but  to  dis- 
tort one  eye  inward  or  ouiward,  and  at  the  fame  time 
to  keep  the  other  fixed,  is  to  me  like  an  abfolute  im- 
poffibility.  Mod  people,  who  fquint,  have  a  defe£t  in 
the  diftorted  eye,  a  weaknefs  which  they  do  not  ob- 
ferve,  from  want  of  attention  to  the  impreffions  upon 
that  eye*  It  will  be  difficult  to  determine  whether  this 
defeS:  be  an  original  fault,  or  the  effeft  of  the  want  of 
ufe;  fince,  by  tying  up  the  found  eye,  the  weak. one 
becomes  gradually  ftronger,  fo  that  the  perfon  becomes 
able  to  read  with  it,  much  may  be  attributed  to  the 
negleck  of  impreffions. 

It  may  be  obferved,  that  this  negleft  of  the  impref- 
fions, which  are  aftually  received,  is  not  at  all  like  that 
difufe,  which  is  the  confequeAce  of  no  imprcffion  being 
received:  for  darknefs  encreafcs  the  fenfibility  of  the  re- 
tina, while  this  diffipates  and  cxhaufts  it.  That  fquint- 
ing is  not  produced  by  the  weaknefs  df  the  impreffion 
received  upon  the  nerve,  would  appear  from  the  cir- 
cumftance  that  opacity  of  the  humors  or  the  gytta 
fcrena  do  not  occafion  an  alteration  of  the  ufual  corre* 
fpondence  in  the  mufclcs  moving  the  eye-balls. 

It  is  faid,  that  in  thofe  who  have  loft  the  fight  of  one 
cy :.  ilic  habit  of  direfting  it  to  the  objecl:  they  look  at 

is 
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is  loft,  becaufe  this  habit  is  no  longer  of  tife  t6  tibem*. 
This  I  have  never  obfefved,  nor  fhour<|  I  think  it  ai^ 
to  happen,  unlefs  the  muicles  of  the  ejre  ha^ji^b^en^io^ 
jured  fvom  the  fame  caufe  "which,  deitrpyed  the  fight  ^ 
at  any  rate,  it  iis  in  a  veacy  imperfect, degree^, and  nob 
fuch  as'.ve  (houid  call  a  fquiot.  .    ;    v  .  ,      «; 

u  In  regard  to  the  cureof  fquinting,  it  feem^j-Ae  moft 
reafonable,  Jn  the  firfi:  place,  fo'endeavou):  xo  ftrengthea 
1^  weak:  eye  by  ufe,  and  by  tying  up  the  found  one. 
in  this  cafe^  die  diftorted  eye  becomes  properly  dire&ed 
toithe  objed^  ai;id  the  ftrength  of  the  impreiTion  is  in 
fome  degree  reftored.  When  this  has  been  perfevered 
in  for.  fome  time,  and  the  perfon  is  allowed  to  look  at 
any  dbj^  with*  both  eyes,  the  weak  eye  will  perhaps 
be  again  diftorted  from  the  true  axis  ;  but,  probably, 
with  ar  painful  effort  and  double  yifion ;  which  ihows 
fome  pfx)^refs.  in  the  recurtence  ^f  tiie  two  eyes,  and 
their  [H^6per  fympathy,  and  that  the  impi:eiIipi|.on  the 
wesik  eye  is  at  leall  attended  to.  After  this;  it  will  b§ 
time  enough,  by  Dr.  Jurin'a  iriethod,  to  endoavour  to 
corred  the  fquint  :--^  place  fhe  cluld  before  ypu^  and 
let  him,  clofe  the  undiftorted  eye,.akltd  look;  at  you  with 
the  other. .  When  you  find  the  axis*  of  this  eye  fixed 
diiedly  upcm  you,  bid  him  endeavour  to  keep  U  in  that 
iituatian^  and  open  his  other  '€fc.  Yxm  'm\l  now  im« 
mediately  fee  the  diftorted  eye  turn  away  from^you 
towards  his  nofe,  and  the  ^xis  of  the  othei;.  y^U  be 
pointed  at  you.  But  with  patience  and  repeated  trials  he 
will,  by  degrees,  be  able:to  keqxjbis  diflortcid  eye  fixed 
iqx)n  you,  at  lead  for  fome  little  time  after  the  oth^ 
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\s  opehied.  Afid  when  you  have  brought  him  to  con* 
Hnue  the  sups  of  both  eyes  fixed  upon  you,  as  you  ihoid 
diredly  Udore  him,  it  will  be  time  to  change  hit  poi« 
tarl^  z6!d  to  fet  hun  |irfl  a  little  to  one  fide  6f  you  and 
(ben  t6  the  other,  and  fp  to  pra£^e  the  lame  thing} 
^d  when,  in  all  thefe  fitvadons,  he  can  perfedly  and 
Itadily  turn  th?  axis  of  both  eyes  toward^  yoq,  th^ 
iture  )s  effeiEbed.  An  adult  perfon  may  pradife  all  tfaia 
with  a  glafs,  without  any  dire^or,  though  not  £6  eafily 
as  with  oriew— *But  the  older  he  i$i  the  more  patience  is 
necefiary.     About  tweiLty  year3  agp,  I  atteinpted  a 

cure,  after  this  manner,  upon  a  young  gendeman  about 
nine  years  of  age,  with  promifmg  hopes  of  fuoceli ; 
but  was  interrupted  by  his  felling  ill  of  the  finaff^podt^ 
of  which  he  died/* 

Dr.  Jurin  preferred  this  method  to  the  ufe  of  tabes 
6f  fhells  with  fmall  hates  in  them,  which  ha^e  been 
1-ccomnlended.  But  what  appears  to  me  the  great 
difficulty,  lies  in  the  (Irength  of  the  impreflion  received 
Upon  the  found  eye,  which,  caufing  the  impreffion  of 
^he  weak  eye  to  be  entirely  pegle^ed,  it  is  again  thrown 
tnit  of  the  line  of  difeft  vifion.  I  (conceive  it,  there* 
fore,  to  be  a  nec^flary  part  of  the  experiment  with 
tubes  or  fhells,  that  the  vifion  through  the  tube,  ap« 
pflied  to  th^  found  eye,  fhall  be  fo  obfcured  as  to  have 
feme  accordance  with  the  lefler  fenfibility  of  the  weak 
feyc,  and  then,  objefts  being  feen  equally  with  both 
^es,  a  gradual  accordance  of  the  muf cles  may  be  proi> 
iluccd.  The  conviftion  of  the  ncc^ty  of  giving  an 
i^uality  to  the  flrength  of  the  fenfadon  of  both  eyes 
muft:  have  flruck  M.  de  Buffon,  fince  he  fays,  in  his 
DifTertadoQ  in  the  A^adpmy  of  Sciences,  that  a  plane 
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glafs  ihould  be  affiled  to  the  weak  eye.  and  a  convey 
one  to  the  ftfong  eye,  fo  as  to  reduce  the  laft  to  a  ftate 
le$(  capable/^-a£Ung  yidependentLy  of  the  other. 

I  i^t  Jfh^  ia;  called  a  weaknefs,  is  very  frequently,  I 
ain^ cpuvinced,  merely  a  (hort-fightednefs  In  one  eye: 
wfaattbe  efibd  of  this  fhould  be  we  may  experience  if 
we  look  to  an  objeft  with  both  eyes,  but  with  one  of 
them  through  a  concave  or  convex  gliaifs ;  if  we  are 
lookiiig  upon  a.  book,  tbete  will  be  produced  a  con* 
fufion  of  the  letters,  but,  by  a  little  pra^Uce,  the  letters 
iritl  become  again  diflin£L    By  an  atteQtive^  obfervation, 
Vft  fiudl  find  that  this  is  the  confequence  of  attending 
foldy  to  th^  Unpr^^ffion,  received  in  the  naked  eye :  nay, 
vhat  is  Jfcxtt  more.  Arrange,  we  can  attend,  in  this  expen- 
ment,.  to  the  impreffit^fi  upon  the  poyit  of  the  axis  of 
one  oye,  aAd  to  \)l^^  general  impi^ei&pn  of  both.    If, 
"iriiile  kxsk^ig  upon  (he  letters  of  a  large  page,  I  move 
the  coflyex.  gla&  of  a  fmall  degree  of  power  fide  wa^ 
before  ifxf  right  eye^  the  whole  letters  of  the  page  fecm 
to  move^  leaving  diftind  and  (Utiomry  a  circular  {^x 
containing  a  word  pr  two.    Here*  by  ^q  effort,  w]iile 
I  look  with  both  eyes,  can  I  lofe  the  fteady  and  diftin^ 
fight  of  thefe  few  words,  becaufe  their  image  is  received 
upon  the  more  fenfibl^  central  point  of  the  retina  of 
my  left  eye ;  but  all  the  other  part  of  the  fpbere  of 
Tifion  I  can  fee  alternately,  dixnmed  or  diftin^,  as  I 
choofe  to  attend  to  the  lefs  powerful  knprei&on  of  the 
right  eye,  or  the  natural  fenfiition  of  the.  left.    We  fec^ 
by  this  experiment,  how  eafy  it  is  to  negled  the  im- 
prei&on  of  one  eye,  if  it  be  no  ftronger  than  that  of  the 
other  (and  of  courle  more  eafily  if  it  bci  weaker),  and 
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bow  impofCble  it  is  to  negleft  the  more  v\nd  inL 
predion. 

From  fuch  a  radical  defeat  in  the  vifion,  as-  die  hvt^ 
mors  of  one  eye  having  a  diflferent  focus  from  the 
other,  and  confequently  an  indiftindnefs  of  vifidn  pro- 
duced from  two  images  of  different  fi^es  intenninglmg 
their  colours,  children  feem  very  frequently  to   be 
made  to  fquiiit;    and  I  have  known  adults,  with  a 
degree  of  the  fame  inequality  in  the  eyes,  kept  from 
fquinting  only  by  a  particular  attention  to  the   di- 
reftion  of  their  eyes.    M.  de  Buffbn,  in  his  I^erta- 
tion  already  quoted,   after  affirming  what  has  been 
^ready  delivered,  viz.  that  no  one  fquinis  wich  both 
eyes  at  once,  fays,  he  has  obferved  three  inftaaces  in 
which  the  eyes,  according  to  drcumftanoes,   were 
'alternately  diftorted  from  the  obfbd.     Tbjs  he  ac- 
counts for  by  finding  that,  with  one  eye,  the  letters 
of  a  book  could  be  feen  at  the  diftance  of  two  or 
three  feet,  and  not  nearer  than  fifteen  inches ;   while, 
with  the  other,  the  letters  could  be  dillinguiflied  at 
the  diftance  of  from  four  to   fifteen    inches   only. 
Confequently,  when  looking   to  diftant  objedts,   the 
image  being  more  diftinft  with  the  long-fighted  eye, 
the  other  was   turned    from  the   objed ;    but  when 
objefts  at  a  fmall  diftance  were  feen,  the  image  in 
the  ftir-fighted  eye  being  imperfeft,  it  is  turned  from 
the  axis,  that  it  may  not  interfere  with  the  ftronger 
image  of  the  other  eye,   which  is   now  direfted  to 
the  objeft. 

A  frequent  effcft  of  the  weaknefs  left  by  long  fevers 
In  children,  is  a  fquint  which  gradually  goes  oft'  as  the 

ftrength 
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ftrength  is  reftored.  It  is  obferved,  alfo>  that  fquint- 
ing  and  double  vidon  are,  in  fome  fevers,  a  concomi* 
rant  with  delirium  and  phrenitis.  This  fymptom 
proceeds,  in  all  likfiihood;  jBrom  an  unequal  tenfton 
of  the  mufdes  of  the  eye  ball.  The  double  vlfion 
i3r  t^  effe£k  j(^  difcordance  in  the  zQiou  of -the 
mufdes.  .  * 
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OF  THB  KYfi-EliaS;  OP  TH€m  OLANftSi  ANB  OP 
THE  COURSE  OF  THE  TEARS. 

JjLavino  completed  the  defcrlption  of  the  eye,  as  the 
organ  of  vifion,  we  have  now  to  attend  to  its  oamiec- 
tions,  its  adventitious  membranes,  the  glands  of  the 
eye-lids,  and  the  courfe  of  the  tears.  It  is  plainly  iie« 
ceflary  that  the  eye  (hould  not  be  loofe  in  the  fodoet ; 
but  that,  in  i^  rolling  motion,  it  (hould  ftili  be  at- 
tached ;  and  that,  although  the  delicate  anterior  fixr- 
face  muft  be  expofed,  the  internal  parts  of  the  fodset 
fliould  be  defended  from  the  intrulion  of  extraneous 
bodies.  .  This  is  accompiiftied  by  the  tunica  con- 
junftiva. 

The    TUNICA    CONJUNCTIVA,   Or    ADNATA,   is    thc 

inflexion  of  the  common  (kin  of  the  eye-lids.  It  goes 
a  little  way  back  into  the  orbit,  and  is  again  refle&ed, 
fo  as  to  come  forward  and  cover  the  forepart  of  the 
eye-ball.  Here  it  is  pellucid,  and  the  white  coat  of 
the  eye  (hines  through  it.  It  covers  the  cornea  alfo  ; 
and  here  it  is  perfeftly  tranfparent ;  loofes  its  cbarac* 
ter  of  vafcularity,  as  the  conjundUva ;  and  is  aflimula* 
ted  to  the  nature  of  the  cornea.  As  this  coat  is  a  con* 
tinuation  of  the  common  integuments,  it  is,  like  them, 
vafcular,  and  liable  to  inflammation.  The  tunica 
conjundiva,   is  the  common  feat  of  opthalmia.     In 

the 
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thie  commencing  inflammation,  we  fe^  the  veiTeU  tor* 
gid  or  blood-fliot :  by  and  bye,  they  elongate  to- 
yrards  the  fu£aice  of  the  cornea ;  die  padent  complains 
of  didfmefs ;  the  dimnefs  becomes  apparent  to  the  fur- 
geon ;  fpots  of  opacity  then  form  in  the  cornea ;  and 
the  veflels  of  the  conjun£Uva  now  take  a  courfe  ov€f 
the  turbid  furface  of  the  cornea.  .  In  this  ftage  of  the 
inflammation,  by  cutting  the  turgid  veflels  of  the  con- 
jun£tiva,  we  interrupt  the  fource  of  blood  for  a  time, 
and  procure  a  fmall  evacuadon ;  but  diefe  veflels  foon 
coalefce  again,  and  the  flow  of  Mood  is  renewed. 

The  TUNICA  AJLBuoiNEA  is  the  thin  tendinous  coat 
formed  by  the  infertion  of  the  re£H  mufdes,  which 
expand  over  the  anterior  part  of  the  eye.  I  would 
admit  this  into  the  enumeration  of  the  coats  of  the  eye, 
merely  to  prevent  confuiion  of  names,  and  to  make 
intelligible  the  defcripdons  of  feme  of  th&  older  writers. 
it  is  not  properly  a  coat.  Where  the  coi^unfiiva 
covers  the  anterior  part  of  the  eye,  the  white  fclerotic 
coat  is  feen  under  it ;  and  in  confequence  of  this,  the 
tunica  conjundiva^s  fometimes  called  albuginea. 

A  very  material  part  of  the  ftru&ure  of  the  eye 
ftill  remains  to  be  defcribed ;  an  apparatus  by  which 
the  furface  of  the  eye  is  preferved  from  injury,  kept 
moift,  and  perfedly  tranfparent. 

The.  BY)t«-x«iDs  are  compoied  of  the  conmion  inte- 
guments, with  this  difference  only,  that  they  have  a 
cartilaginous  margin  to  give  thm '  Ihape,  and  mufcular 
fibres,  in  the  duplic8i;ture  of  their  membrane,  to  give 
tbem  mption.  A  fmall  femilunar  cartilage,  which  lies 
Uk^  a  hoop  in  their  edge,  keeps  them  of  a  regular 
figure,  and  fo  as  to  dofe  n^lj  over  the  eye.    This 

cartilage 
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Gdrlilage  having  a  triangular  edge,  and  the  bafe  of  the 
angle  forming  the  flat  furface  of  the  margin  of  the 
eye*lid»  they  meet  with  the  mod  perfed  accuracy. 
£ither  end  of  this  hoop-like  cartilage  is  connected  with 
the  periofteum  at  the  corners  of  the  eye,  fo  as  to  move 
vnth  its  fellow  as  upon  a  hinge.  This  cartilage  of  the 
eyelid  is  called  tarsus. 

I'he  upper  eye-lid  only,  is  moved  for  the  admiflion 
of  light  to  the  eye ;  4t  is  railed  by  the  levator  palpd)rae 
mufcle.  But  the  eye-lids  are  ihut  again  by  the  orbi- 
cularis palpebrarum,  which  ads  on  both  eye-lids,  and 
fometimes  with  fuch  power,  as  to  fqueeze  the  eye-ball 
evea  to  a  painful  degree. 

The  MEiBOMEAN  GLANDS.  Thefe  are  very  elegant 
little  glands  which  lie  under  the  inner  membrane  of 
the  eye- lids.  About  *  twenty  or  thirty  duds  of  thefe 
glands  open  upon  the  tarfus  of  each  eye-lid.  Thefe 
duds  run  up  luider  the  vafcular  membrane  of  the  infide 
of  the  eye-lid,  and  minute  glandular  folicules,  to  the 
amount  of  about  twenty,  are,  as  it  were,  attached  to 
each  of  thefe  duds.  Thefe  glands  exude  a  white  fe- 
baceous  matter,  which  defends  the  edge  of  the  eye-lid 
from  the  acrid  tears,  and  clofes  them  more  accurately 
by  its  unduofity.  The  vafcularity  of  the  inner  furfece 
of  the  eye-lid  is  fubfervient  to  thefe  glands ;  for  the 
veffels  forming  their  ramifications  round  the  little 
glands,  fecrcte  the  febaceous  matter  into  them.  This, 
then,  is  the  feat  of  the  opthalmiatarii;  and  following 
this  inflammation,  the  edgt^s  of  the  eye-lids,  and  the 
mouths  of  the  duds,  are  fometimes  eroded  with  little 
ulcers,  p  Thefe  ducts  ^re  the  feat  of  the  ftye.  This  is 
an  inilammation  and  clofing  up  of  the  mouth  of  qjie 

of 
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of  the  duds,  which  then  fwells  up  into  a  little  he^d 
granule  in  the  edge  of  the  eye-lid,  accompanied  with 
inflammation  of  its  cyft  or  furrounding  membrane. 
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The  lachrymal  gland  is  feated  in  the  upper  and 
outer  part  of  the  orbit,  and  behind  the  fuperdliary 
ridge  of  the  frontal  bone.     It  is  c^  a  flattened  form, 
and  is  deprefled  into  a  hollow  of  the  bone.     Several 
dufts  from  this  gland  open  upon  the  inner  furface  of 
the  upper  eye-lid.     By  the  refledion  of  the  membrana 
conjui^£tiva  from  the  eye-lid  over  the  furface  qf  the 
eye-ball,  duft  and  motes  are  prevented  from  getting 
behind  the  eye  ball ;  and  when  they  have  got  under 
the  eye-lids,  the  extreme  fenfibility  of  the  tunica  con- 
jun&iva  excites  the  lachrymal  gland,  and  the  orbicular 
mufcle  of  the  eye-lids,  (which,  by  its  preflure,  accele- 
rates the  flow  of  thq  tears),  and  the  duft  or  motes  are 
wafhed  out.     The  punda  for  reabforbing  the  tears 
and  conveying  them  into  the  nofe,  being  at  the  inner 
angle  or  canthus  of  the  eye-lids,  we  fee  the  intention 
of  the  du&s  of  the  lachrymal  gland  opening  on  the 
inlide  of  the  upper  eye-lid  towards  the  outer  angle : 
for,  by  this  means,  the  tears  are  fpread  over  all  the 
furface  of  the  eye*ball,  by  the  motion  of  the  eye-lids, 
before  tfaey  decline  into  the  pun£ta.     But  the  tears  do 
not  flow  only  when  the  gland  is  excited  by  motes ; 
their  fecretion  is  perpetual,   and,  together  with  the 
motion  of  the  eye-lids,  they  perpetually  moiflen  the 
furface  of  the  eye-ball.    Even  during  fleep  they  flow 
■oontiaually  :  and  here  we  may  admire  a  provifion  for 

their 
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their  conveyance  towards  the  inner  canthus^  in  the  hh 
cfination  of  the  taifus  to  each  other ;  for  the  eye-Iidf 
meet  only  on  the  outer  edge  of  the  broad  furface  form- 
ed by  the  tarfus,  the  confequence  of  which  is^  that  a 
kind  of  gutter  is  formed  in  the  angle  by  the  infter  edg^ 
of  the  tarfus  not  meeting,  which  leads  the  tears  from 
the  du£ks  of  the  lachrymal  gland  towards  the  puhda 
>Iachrymalia. 

The  PUNCTA  jl^cHrymajlia  are  the  mouths  of  twa 
duds  which  form  the  beginning  of  a  canal  for  drawing*  . 
off  the  tears  from  the  eye  into  the  nofe.  Thefe  punfia 
are  placed  at  the  inner  canthus  of  the  eye,  and  on  the 
termination  of  the  tarfus  of  the  upper  and  under  eye* 
lid :  they  are  furrounded  by  a  rigid  fubftance ;  and 
their  patent  mouths  abforb  by  capillary  attradion« 
They  lead  the  tears  into  the  lachrymal  fac^  and  thence 
the  tears  pafs  into-  the  nofe. 

The  CARUNCULA  lachrymajlis  is  that  little  gra- 
nulating-like body  which  lies  in  the  inner  angle  formed 
by  the  two  eye-lids.      Very  fmall  hairs'  are  feen  to 
fprout  from  it,  and  fome  fmall  febaceous  folicles  open 
upon  its  furface.     Connected  with  the  caruncula  la* 
chrymalis  is  the  membrana  or  tajlvula  semiluna- 
ris.   This  is  a  vafcular  membrane  which  is  drawn 
from  under  the  caruncula  lachrymalis  by  the  dire&ion 
of  the  eye  outward,  fo  as  then  to  appear  like  a  web 
fpread  over  the  white  of  the  eye  near  the  inner  can* 
thus.      By  direfting  the  eye  towards  the  nofe,   thi9 
membrane  is  again  accumulated  about  the  caruncula^ 
This,  then,  is  a  very  particular  mechanifm,  not  as  19 
generally   defcribed,    for  applying  the  tears    to  the 
pun£b  lachrymalia,  but  for  accumulating  and  tbro#- 
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tAg  Ottt'-^ihe  mbtes  and  duft  firom  the  eye,  and  for 
gdardirig  the  punfta  from  the  abforption  of  fadi  little 
jp^rtides  as  might  irritate  or  obftrud  diem. 

In  birdiSy  At  valvnla  femilimaris  is  drawn,  by  ft 
nrafUeand  fmail  tendon  inferted  into  it,  quite  aerofs 
ttie  eye,  fo  as  to  aft  like  a  third  eye-lid ;  it  is  in  them 
call^  didnbrana  niditans. 

The  LAtiiRYMAL  SAC  and  duct  lie  in  the  os 
tinguis  or '  htehrymale*  The  facculus  is  a  bag  of  an 
ibMong  or  oval  figure ;  it  is  funk  into  the  fofla  of  thd 
OS  ungms,  and  defended  by  the  frontal  procefs  of  the 
fuperior  th^illary  bone;  and  it  is  covered  by  the 
ligamentous  '  conneftion  of  the  orbicularis  mufcle. 
This  iac  is  the  dilated  upper  end  of  the  nafal  du& ; 
'and'iiitoit  the  two  canaliculi  iachrymales  (the  extre- 
mities of  which  are  the  pun£b),  open  as  diflind 
tubes*. 

Two  cbats  are  defcribed  as  covering  the  lachrymal 
fac ;  a  nArous,  white,  external  coat ;  aftd  a  vafctilar, 
piilpy,  pituitary  membrane.  This  fac  diminilhing  to- 
ti^ards  the  lower  part,  and  bemg  recdved  into  the 
complete  canal  of  the  bone,  becomes  the  nafal  duft. 
Taking  a  courfe  dbwnw^d  and  backwiard,  it  6pens 
into  the  nofe  imder  the  inferior  Ipongy  bofie.  The 
lachryiiial  fac  and  AuGt  are  by  fome  conceived  to  be 
'miifcular,  fo  as  to  enable  them  to  convey  the  tears 
^&t6  the  nofe ;  or  it  may  be  conceived,  that  they  a& 
like  a'lyphon,  the  duft  reaching  down  into  the  nofe 
afting  like  the  long  leg  of  the  fyphon,  and  drawing  the 
^tears  in  at  the  openings  of  the  punfla.  But  I  think  it 
would  appear,  that  the  conneftions  of  the  orbicularis 

*  Dr.  Monro, 
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mxifcle  over  the  fac  is  of  a  nature  to  accelerate  the 
pallage  of  the  tears,  and  even  perfedly  to  comprels 
the  fac.  The  lachrymal  fac  and  dud  are  very  fre« 
quently  difcafed  and  obftruded.  For  example,  after 
fioiall-pox,  fiphylis,  or  in  fcrophulous  conftitutioxiSt 
the  inner  membrane  of  the  fac  being  of  the  nature  of 
the  -pituitary  membrane  of  the  nofe,  inflames,  fwells, 
and  adheres.  The  confequences  of  this  are,  firft,  a 
fwelling  of  the  lachrymal  fac  in  the  inner  ^gle  of  the 
eye,  and  a  watery  or  weeping  eye ;  upon  prefling  the 
tumor,  the  tears,  mixed  with  mucus,  are  forced  bade 
through  the  pun£ta ;  by  and  bye  the  fac  inflames  and 
fuppurates ;  matter  is  difcharged  by  preflure  of  the  fac : 
and,  laftly,  it  is  eroded  and  burfts  out,  difcharging 
the  tears  and  matter  on  the  cheek.  This  is  the  com- 
plete chara£^er  of  the  fiftula,  lachrymalis*  While  the 
fac  burfts  outwardly,  it  often  does  further  mifchief 
within,  by  making  carious  the  thin  lamina  of  bone  in 
which  it  lies.  The  theory  of  the  ancients,  with  re^ 
gard  to  this  difeafe,  was  thai  the  difeafe  was  proceeding 
from  the  caries  of  the  os  unguis,  and  they  perforated 
with  the  adual  cautery,  until  the  patient  fmelt  it  in  the 
nofe !  as  much  with  the  intention  of  remedying  the  caries, 
as  to  give  paflage  to  the  tears.  But  it  is  not  the  bone 
which  is  the  obftruftion  to  the  perfeft  cure  of  this 
difeafe  by  operation,  but  the  membranes,  which  dofe 
again  after  the  moft  ingenious  attempts  to  preferve  the 
paflage.  The  vis  medicatrix,  in  this  inftance,  feems 
not  to  be  fo  well  aware  of  her  intereft  as  fome  phytic 
logifts  would  inculcate.  She  is,  here,  ever  at  variance 
with  the  artifice  of  the  furgeon. 
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CHAP.    I. 

f 

.     OF   SOUND,   AND   OF    THE    EAR   IN   GENERAL. 

x  HS  ear  18  that  organ  by  which  we  are  made  fufcep^ 
tible  of  the  impreflion  of  found. 

$ound  18  the  motion  of  elaftic  fluids,  occafioned,  in 
general,  by  the  vibration  of  folid  bodies :  and  this  vi^ 
bration  of  the  folids  depends  upon  their  elafticity  or 
tenfion :  or.  found  may  be  produced  by  the  vibration 
and  motion  of  the  air  primarily,  but  not  without  the 
intervention  of  folids.  The  human  voice,  for  exanv- 
{de,  does  not  depend  merely  on  the  percufHon  of  the 
air,  but  on  that  vibration,  as  combined  with  the 
tenfion  and  confequent  vibration  of  the  glottis,  ex- 
cited by  the  current  of  air ;  which,  again,  is  modified 
by  the  mouth.  In  the  fame  manner,  the  fou^id  and 
variety  of  tone,  in  mufical  inflruments,  depends  on 
Vol.111.  Cc  the 
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the  joint  efie£t  of  the  vibrations  of  the  folids,  and  of 
the  air. 

There  is  no  body  impervious  to  founds  or,  in  other 
words,  incapable  of  tranfmitting  the  vibration.  That 
found  is  communicated  through  the  medium  of  the 
air,  we  know  from  the  circumftance,  that  a  bell,  when 
(Iruck  in  a  vacuum,  gives  out  no  found :  and  again, 
from  this,  that  the  condenfed  ftate  of  the  atmofphere 
affords  an  eafier  communication  of  found,  and  conveys 
it  to  a  greater  diftance.  The  velocity  of  the  imp^^on 
tranlmitted  by  the  common  air,  is  computed  at  1130 
feet  in  a  fecond ;  and  found,  when  obflruded  in  its 
dired  motion,  is  reflefted  with  a  velocity  equal  to 
that  with  which  it  flrikes  the  folid  body  by  which  its 
progrefs  is  interrupted. 

That  water  conveys  the  vibrations  producing  found, 
has  been  proved  by  experiment.  It  was  once  the  lay- 
ing of  naturalifls,  that,  to  fuppofe  fifhes  to  have  the 
organ  of  hearing,  would  be  to  conceive  that  an  organ 
were  beftowed  upon  them  without  a  poflibility  of  its 
being  of  ufe.  But  we  are  affured  of  the  faft,  that,  on 
the  tinkling  of  a  bell,  fifhes  come  to  be  fed  *  ;  and  it 
was  the  cuflom  for  the  fifhermen  on  the  coafl  of 
Britany,  to  force  the  fifh  into  their  nets  by  the  beaiting 
of  drums  t>  as  our  iflanders  are  at  prefent  accuflomed 

to 

*  Boyle. 

f  M.  TAbbc  NoUct,  Acad.  R.  dcs  Sciences.  Naturalifts  were 
vciy  incredulous  of  the  effefl  faid  to  be  produced  by  mufic  on  lob- 
flcrs.  Some  may  be  fo  ftill ;  but  wc  may  truft  the  following  obfer- 
vaclon  of  Minafius,   in   hid  DifTertation.      *'  Su  dg  tlmpanetti  dell 

**  uJito 
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to  do  when  the  larger  fifh  get  entangled  amongft  the 
rocks.  We  are  told,  that,  in  China,  they  ufe  a  gong 
for  the  fame  purpofe.  Thefe  h&s  were  once  of  im- 
portance, though  more  accurate  obfervation  has  now 
made  them  fuperfluous.  The  Abbe  Nollet  took  much 
pains  to  decide  the  queflion,  whether  water  was  a  me- 
dium for  found.  After  confidcrable  preparation,  arid 
acquiring  a  dexterous  management  of  himfelf  in  the 
water,  (for  which  he  takes  great  merit  to  himfelf),  he 
found  that  he  could  hear  under  water  the  found  of  the 
human  voice,  and  even  diflinguifh  converfation  and 
mufic.  The  human  ear  being  an  organ  imperfedUy 
adapted  to  this  medium  of  found,  thefe  experiments  do 
not  inform  us  of  the  relative  powers  of  air  and  water 
in  the  tranfmiffion  of  found.  But  another  experiment 
of  the  Abbe  Nollet  proves,  what  indeed  to  me  is  fufE- 
ciently  evident,  from  the  ftrufture  of  the  ear  .of  fifhes, 
viz.  that  the  water  tranfmits  a  much  ftronger  vibration 
than  the  air.  When  he  funk  under  water  and  ftruck 
together  two  ftones  which  he  held  in  his  hands,  it  gave 
a  fhock  to  his  ear  which  was  infupportable,  and  which 
was  felt  on  all  the  furface  of  his  body,  like  that  fenfa- 
tion  which  is  produced  when  a  folid  body  held  in  the 


•*  viSio /copcrii  nel  Grancblo  Paguro.^^  **  Propriis  obfervationibtis 
"  certior  fa6^us  afTerity  obfcura  noAc/  placidoque  mari,  quotiet 
''  pifcatores  ardentibus  faculis  paguri  in  littore  hxrentis  oculot 
**  lucis  fulgore  perftringunt^  ut  ftupido,  ct  pene  prxftigiato  anU 
'<  male  potiantur,  (i  forte  rumor  aliquii  ingruit.  Cakcrum 
«<  illico  fe  e  lidore  fubducere  recipereque  intra  undas."  See  Scarpa 
D'lfqutfiHQnes  Anatoniica  de  Auditu  in  Infc^it,  &c. 

C  c  2  teeth 
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teeth  is  ftruck  by  another  folid  body  ••  He  obfenrcd 
in  other  experiments,  that  the  more  fonorous  the  bo- 
dies flruck  were,  the  lefs  vivid  was  the  impreffion }  by 
which  it  would  appear,  that  water,  though  it  conveys 
an  imprefBon  more  ilrongly  to  the  ear  than  the  air,  is 
not  equally  adapted  to  the  refonance  and  variety  of 
tone*  Indeed,  this  is  a  natural  confequence  of  the 
water,  a  fluid  of  greater  denfity  being  in  clofe  contad 
with  the  founding  l9ody,  and  fupprefling  its  vibration. 
In  thefe  fads,  we  fhall  find  the  explanadon  of  fome 
peculiarities  in  the  ftrudure  of  the  ears  of  fifhes. 

Thus,  we  fee,  that  the  vibration  of  a  folid  body  is 
cbntinued  through  the  air  and  through  water,  until 
reaching  the  organ  of  hearing,  it  produces  the  fenfa- 
tion  of  found.  *Sound,  it  will  be  evident,  is  alfo  com-* 
municated  through  folids.  When  we  put  the  ear  to 
one  end  of  a  log  of  wood  of  thirty  feet  in  length,  and 
ftrike  upon  the  other,  we  are  fenfiblc  of  the  impreffion; 
and  when  a  folid  body  applied  to  the  bones  of  the 
head,  or  to  the  teeth,  is  ftruck,  we  are  fenfible  of  the 
noife  t ;  and  this  is  felt  even  by  thofe  who  are  deaf 
to  impreffions  conveyed  through  the  air  :  indeed  it  is 
partly  in  this  way  that  we  are  to  judge  whether  deafnefs 
may  be  cured  by  operation ,  as  depending  upon  fome 
injury  of  the  mechanifm  of  the  organ,  or  whether  it 
be  an  incurable  affeftion  of  the  nerve  or  brain  itfelf. 
If  the  found  be  perceptible  when  conveyed  through  the 

•  Thefe  experiments  were  repeated  by   Dr.  Mouro.       Sec  bis 
Book  of  Fifhes. 

f  Perhaps  we  cannot  call  this  found. 
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teeth,  or  when  a  watch,  for  example,  is  prefled  upon 
the  bone  behind  the  outer  ear,  we  are  aflured  that  the 
internal  organ  is  unaflfeded ;  and  upon  enquiring  far- 
dier  into  the  cafe,  we  may  find  that  the  deafhefs  pro- 
ceeds from  fome  difeafe  of  the  outer  tube  of  the  ear, 
or  of  that  tube  which  leads  into  the  throat,  and  that 
it  can  be  remedied. 


Cc3 
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GENERAL  VIEW  OF  THE  VARIETIES  IN  THE  EARS 

OF  ANIMALS'. 


X  HERE  Is  in  the  fcale  of  animals  a  regular  gradation 
in  the  perfeftion  of  the  organ  of  hearing.  But,  in  the 
human  ear,  we  find  united  all  the  variety  of  apparatus 
for  communicating  the  vibration  to  the  internal  organ, 
and  along  with  this  the  mod  extenfive  diflribution  of 
nerves  in  the  labyrinth,  or  inmoft  divifion  of  the  ear, 
to  receive  that  impreffion. 

The  ultimate  caufe  of  this  more  complex  ftruSure 
is  the  greater  power  with  which  man  is  endowed  of 
receiving,  through  the  ear,  various  impreflions  of 
fimple  founds  :  language,  mufic,  and  various  modifi- 
cations of  the  fenfe,  of  which  the  lower  animals  are 
incapable. 

As,  in  treating  of  the  anatomy  of  the  eye,  we  do  not 
attempt  to  inveftigate  the  manner  in  which  light  a£bs 
upon  the  retina,  in  producing  the  fenfation  of  colours, 
but  endeavour  merely  to  explain  the  ftrufture  of  the 
eye ;  to  Ihow  how  the  coats  fupport  and  nourifh  the 

•  In  the  following  (hort  account  of  the  comparative  anatomy  of 
the  ear,  although  I  have  taken  every  affiftance  in  my  power  from 
books,  I  have  defcribed  the  ftrufturc,  in  all  the  examples,  from  my 
own  diflcflions  and  obfervation. 

humors } 
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humors ;  how  the  humors  are  fubfervient  to  the  con- 
centration of  the  rays  of  light,  and  aflift  their  impulfe 
upon  the  retina :  fo,  in  the  fame  manner,  in  explain- 
ing the  ftrudure  of  the  ear,  we  need  not  inveftigate 
the  philofophy  of  found,  nor  the  nature  of  thofe  im- 
preifions  which  are  made  by  it  on  the  fenforium 
through  the  nerves ;  our  views  are  limited  to  the 
ftruflure  of  the  ear — ^we  have  to  obferve  the  mecha- 
nifm  by  which  the  ftrength  of  vibrations  is  increafed 
and  conveyed  inward  to  the  feat  of  the  fenfe,  and  the 
manner  in  which  the  nerve  is  expanded  to  receive  fo 
delicate  an  imprefEon. 

The  method  of  ftudying  this  fubjedl,  which  is  at  once 
the  moft  inftruftive  and  the  moft  amufing,  is  to  trace 
the  various  gradations,  in  the  perfeftion  of  the  organ, 
through  the  feveral  claffes  of  animals.  It  is  chiefly 
by  comparing  the  ftrufture  of  the  vifcera,  and  the  or- 
gans of  fenfe  in  animals  and  in  man,  that  comparative 
anatomy  is  ufeful  in  elucidating  the  animal  oeconomy. 
For  example,  in  the  ftigmata  and  air-veflels  of  infefts 
and  worms ;  in  the  gills  of  fiflies ;  in  the  fimple  cel- 
lular ftrufture  of  the  lungs  of  amphibiae ;  in  the  more 
complicated  ftrufture  of  the  lungs  of  birds ;  we  ob- 
ferve one  effential  requifite  through  the  whole  gra- 
dation, viz.  the  expofure  of  the  circulating  fluids  to 
the  aftion  of  the  air.  And  in  this  variety  of  confor- 
mation, we  fee  the  fame  eflfeft  fo'  modified  as  to  cor- 
refpond  with  the  habits  and  necefllties  of  the  feveral 
claffes  of  animals.  In  the  fame  manner,  with  regard 
to  the  circulating  fyftem,  we  are  taught  the  explana- 
tion of  the  dotible  heart  in  the  human  body,  by  tracing 
the  variety  of  ftrufture  through  the  feveral  claffes  of 

C  c  4  animals ; 
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animals ;  from  the  fimple  tube  circulating  the  JSuids  of 
infe&s,  the  iingle  ventricle  of  fi(hes  and  reptibs,  the 
double  auricle  and  perforated  ventricle  of  amphibiaBy 
up  to  the  perfed  heart  of  the  v^arm-blooded  animaL 
The  organs  of  generation,  and  the  ceconomy  of  the 
foetus  in  utero,  is,  in  the  fame  degree,  capable  of 
illuAration  from  comparative  anatomy.  But  moft 
efpecially,  in  the  ftrudure  of  the  ear,  is  there  much 
fpope  for  this  kind  of  inveftigaden.  We  find  fuch  va- 
rieties in  the  ear  of  reptiles,  fifhes,  birds,  and  qua? 

drupeds,  as  lead  us,  by  gradual  fteps,  from  the  fiqipler 
to  the  more  complex  ftrufture. 

The  fimpleft  form  of  the  organ  of  hearing  is  that  in 
which  we  find  a  little  fac  of  fluid,  and  on  the  infide 
of  the  fac  the  pulp  of  a  nerve  expanded.  If  an 
animal,  having  fuch  an  organ,  breath  the  j^ir,  a  mem* 
brane  clofes  this  faculus  on  the  fore  part ;  and,  by 
means  of  this  membrane,  the  vibrations  of  the  air  are 
communicated  to  the .  cxpanfion  of  the  nerve  through 
the  fluid  of  the  fac.  But  if  the  animal  inhabits  the 
water  only,  it  has  no  fuch  membrane  to  receive  the 
imprefllon  ;  the  organ  is  incafed  in  bone  or  cartilage, 
and  inftead  of  the  membrane,  fome  fmall  bone  or  hard 
concreted  matter  is  found  in  contact  with  the  pulp  of 
the  nerve.  The  found,  paffing  through  the  waters, 
is,  in  fuch  cafe,  conveyed  to  the  organ  not  by  any  par- 
ticular opening,  but  through  the  bones  of  the  head  j 
and  this  concrete  fubflimcc,  partaking  of  the  tremulous 
motion  communicates  the  fenfation  to  the  nerve  *. 

*  It  18  conceived  by  fomc  that  the  antennae  of  infers  conveys  to 
them  the  vibration  of  bodies,  and  that  they  may  be  confidcred  as  an 
impcrfcA  variety  of  this  organ. 

For 
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For  example^  in  the  crab  and'LOBSTER^  we  find  a 
jnrominent  bony  papilla  or  (hell,  which  is  perforated 
with-a  membrane  extended  acrofs  the  perforation,  and 
btthmd  this'  membrane  there  is  a  fluid,  in  which  the 
Bsrve  is  expanded,  and  which  receives  the  impuife  con* 
Tcyed  to  the  membrane.  In  the  ^cuttle-fish,.  again» 
there  is  no  external  opening ;  there  is  merely  a  little 
iac  under  the  thick  integuments :  this  fac  has  in  h  a 
imall  concretion  or  bone  for  receiving  the  vibration ; 
which,  in  this  animal,  is  conveyed  by  a  more  general 
impreffion  upon  the  head  than  in  thofe  laft  mentioned  ; 
and  the  vibration  of  this  loofely  poifed  bone  or  con- 
crete feems  equal  to  the  provifion  of  the  membrane 
which,  in  the  crab,  clofes  up  the  external  opening  in 
die  perforated  fhelL 

In  FISHES,  there  is  a  confiderable  variety  of  ftruC"* 
tore.  Thofe  which  remain  perpetually  under  water, 
have  not  the  outer  membrane,  nor  any  apparatus  for 
ftrengthening  the  firft^received  undulations  of  found* 
But  fuch  as  lie  balking  on  the  fuiface  of  the  water,  and 
breathe  through  lungs,  have  an  external  opening-^a 
canal  leading  to  the  membrane,  and  behixKl  tlie  mem- 
brane bones  to  convey  the  vibration  to  the  internal 
parts,  and  thefe  internal  parts,  the  feaf  of  the  fenfe. 

In  neither  of  the  fpecies  of  fiflies,  the  cartilaginous 
por  fpinous  fifhes,  is  there  a  proper  external  opening, 
as  in  animals  breathing  air.  They  receive  the  impuife 
from  the  water,  upon  the  integuments  and  bones  of  the 
^ead ;  but  within  the  head,  and  in  the  feat  of  the  fenfe, 
they  have  a  moft  beautiful  aj^>aiatug  for  receiving  and 

conveying 
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conveying  thofe  general  vibrations  to  the  ejqnuided 

nerve.  There  is  in  every  ear,  adapted  to  hearing  under 

water,  a  bone  or  concretion,  placed  fo  as  to  vacdhte 

eaiily,  and  which  is  deftined  to  agitate  the  fluid  in 

which  it  is  fufpended  with  a  (bronger  vibration  riian 

could  be  produced    merely   by  a  general    innm^ff, 

Belides  this  provifion  in  fifhes,  there  is  a  very  elegant 

ftrudure  for  (till  further  encreafing  the  furface  deftined 

to  receive  the  impulfe,  and  for  expofing  to  that  im- 

pulfe  or  vibration  a  larger  proportion  of  the  <^^pandfd 

nerve.     It  coniifts  of  three  femidrcular  tubes^  vriiich 

penetrate  widely  within  the  bones  of  the  head.    They 

are  filled  with  a  fluid,  and  have  in  their  extremities  a 

di>ifion  of  the  nerve  which  is  moved  or  otherwife  aflfe£fc- 

ed  by  the  vibration  of  the  fluids  contained  within  the 

tubes. 

There  is  a  flight  variety,  however,  in  the  ear  of  car- 
tilaginous fiflies.  In  the  head  of  the  skate,  for  ex- 
an^ple,  there  is  under  the  fkin,  at  the  back  of  the  head, 
a  membrane  extended  acrofs  a  pretty  regular  opening. 
This,  however,  is  not  confidered  as  the  opening  of  the 
ear ;  but  a  paflage,  like  a  mucous  duel,  which  is  befide 
it,  has  given  occafion  to  a  controverfy  between  Pro- 
feflbrs  Scarpa  and  Monro  ;  and  it  may  not  be  out  of 
place  to  enquire  a  little  into  this  difputed  point. 

We  have  feen  that  water  convevs  the  found  of  vi- 
brating  bodies  with  a  fliock  almofl  intolerable  to  the 
ear,  and  wth  a  particular  and  dillinct  fenfation  over  the 
whole  body.  We  fee,  alfo,  that,  in  the  greater  number  of 
fiflies,  there  is  confeffedly  no  external  opening,  the  whole 
organ  is  placed  under  the  fquamous  bones  of  the  head. 

Yet 
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Yet  the  cartilaginous  fifhes,  whicli  are  fuppofed  to  have 
an  external  ear,  fwim  in  the  fame  element,  and  are  in 
no  eflential*  point  peculiar  in  their  habits.  And  we 
fliould  receive  with  caution  the  account  of  any  pecu- 
liarity in  the  organ  of  hearing  of  one  clafs  of  Bfhes, 
which  is  not  common  to  all  inhabiting  the  fame  fluid. 
Such  animals  as  occafionally  pafs  from  the  water  into 
the  air,  muft  have  a  membrane  capable  of  vibrating  in 
the  air ;  but,  even  in  them,  it  is  expandied  under  the 
common  integuments,  and  proteded  by  them.  Were 
it  otherwife,  when  the  creature  plunged  into  the  water, 
it  would  be  affailed  with  that  noife,  (confounding  all 
regular  founds),  of  which  man  is  fenfible  when  he 
plunges  under  water.  It  appears  oppofite  to  the  gene- 
ral law  of  nature,  to  fuppofe  any  fpecies  of  fifh  having 
that  fimple  and  more  delicate  membrane,  which  is 
evidently  intended  to  convey  atmofpheric  founds  only, 
while,  on  the  other  hand,  creatures  living  in  the  water 
alone,  fhould  have  an  organization  fit  to  endure  the 
ftronger  vibrations  of  their  denfer  fluid,  and  which 
would  be  ufelefs  and  abfurd  in  thofe  exifting  in  our 
atmofphere. 

When  we  come  to  examine  the  ear  of  the  fkate, 
we  find,  that  what  Dr.  Monro  conceives  to  be  the 
OUTWARD  ear  of  the  fifli*,  is  really,  as  reprefented 

by 

*  '*  In  the  upper  and  back  part  of  the  head  of  a  (kate,  and  in  a 
**  large  filh  weighing  150  pounds,  at  the  diftance  nearly  of  one  inch 
'*  firom  the  articulation  of  the  head,  with  the  firft  vertebra  of  the 
^*  neck  or  atlas,  two  orifices,  capable  of  admitting  fmall  fized  (lock- 
f  I  10^  wirea  at  the  diftance  of  about  an  inch  and  a  quarter  from  each 

"  other. 


0. 
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by  Dr,  Scarpa,  a  mucous  duft  merely  *  ;  which  docs 
not  lead  into  the  facculi  of  the  vcftibule  and  fcmidrcn- 
lar  canals,  as  appeared  to  Dr.  Monro ;  and  that  to  fuppofe 
this  would  be  to  acknowledge  the  fixe  accefs  of  air  and 
water  to  the  immediate  feat  of  the  organ,  and  to  the 
foft  .pulp  of  the  auditory  nerve,  a  thing  abfurd  in  every 
view,  impoflible  in  nature,  and  very  wide  of  the  truth  f. 
To  me,  it  appears,  that  this  narrow  duft  cannot  be 
confidered  as  the  external  ear ;  becaufe  Jire  find  in 
the  (kate  a  proper  membrane  under  the  thin  integu- 
ments, quite  unconneftcd  with  the  duft,  for  tranfmit- 
ting  the  found ;  and,  upon  followin|g  this  mucous  duft, 
we  find  it  taking  a  circuitous  courfe,  and  filled  with 
a  ftrong  gelatinous  matter ;  it  is  every  where  narrow, 
and  filled  with  a  glutinous  fecretion.  It  has  no 
membrane  ftretched  acrofs  it,  and  bears  no  refemblaikce 
to  the  external  ear  of  any  other  animal. 


<*  other,  furrounded  with  a  firm  membranous  ring,  may  be  ob« 
**  fcrved.  Thefc  are  the  beginnings  of  the  Meatus  Auditorii  Ex- 
**  terni."     Treatife  on  the  Ear,  p.  208. 

*  Dr.  Scarpa,  fpeaking  of  this  opinion  of  Dr.  Monro,  fays, 
^*  qua  in  re  vchemcnter  fibi  hallucinatus  eft,  oflia  nimirum  duduum 
'^  mucoforum,  ut  manifeflum  eft,  pro  auns  meatnbus  accipiens. 
**  Etenim  omnino  nullum  eft  in  cartilagineis  pifcibus  oftium  auditus 
**  extus  adapcrtum,  membranaque  fcnejlrm  ovalh  fub  communi  in- 
**  tcgumento  recondita  jacet  et  cooperta." 

f  ''  Quod  et  abfurdum  eft  et  a  rei  Teritate  quam  maxime  alie- 
"  num.'^  Vid.  Anatomtca  Difqu^itiorus  di  audit u  et  offa^Uf  au3»n 
A.  Scarpa. 

7  We 
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• 

We  may  conclude,  then,  that  fifhes  have  no  external 
opening  like  terreflrial  animals ;  that,  inftead  of  this 
outward  provifion,  they  have  the  moveable  bone  within 
the  organ.  Although  the  cartilaginous  filhes  have  a 
membrane  extended  over  part  of  the  organ,  which,  in 
the  fpinous  fifties,  is  completely  furrounded  with  bone, 
it  is  not  to  be  confidered  as  capable  of  the  tremulous 
motions  of  the  membrana  tympani  of  terreftrial  ani- 
mals, but  may  be  confidered  as  analogous  to  the  mem- 
brana feneflrae  ovalis :  and,  fince  it  lies  deep  under  the 
integuments,  we  have  no  reafon  to  believe  that  found 
is  tranfmitted  to  the  organ  of  hearing  in  fifties,  any 
otherways  than  through  the  general  vibration  of  the 
head. 

The  organ  of  hearing  in  amphibbus  animals,  de- 
monftrates  to  us  a  difference  in  the  manner  in  which 
the  fenfation  is  received  ;  for  they  have  bq^  the  outer 
membrane  to  receive  the  vibration  of  the  air,  and  a 
mechanifin  of  fmall  bones  to  convey  this  motion  into 
the  feat  of  the  fenfe ;  and  they  have,  befides,  within 
the  ear  itfelf,  a  chalky  concretion ;  a  provifion  plainly 
intended  for  propagating  the  motion  communicated 
through  the  water. 

In  ferpents,  birds,  and  quadrupeds,  we  fliall  hereafter 
trace  the  various  gradations  in  the  perfection  of  this 
organ.  We  ftiall  find,  that,  as  the  animal  rifes  in  the 
fcale,  the  cavities  and  tubes  of  the  ear  are  extended 
and  varied  irt  their  form.  Now,  I  conceive  that,  while 
the  multiplied  forms  of  the  tubes  and  fphericles  of  the 
internal  ear  afford  a  more  expanded  and  fufceptible 
furface  for  receiving  imprefllons,  the  confonant  forms 

of 
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of  the  parts  enable  them  to  receive  a  ftronger  vibratioii, 
and  a  more  perfed  and  modified  found. 

A  cord  of  a  mufical  inftrument  will  vibrate  when 
another  in  exa£t  unifon  with  it  is  ftruck.  The  vibra- 
tion communicated  to  the  air  is  fuch,  as  is  adapted  to 
the  tendon  of  the  fympathetic  cord ;'  and  no  other  per- 
cuflion  of  the  air,  however  violent,  will  caufe  it  to 
found.  Again,  the  air  pailing  through  a  tube  of  cer- 
tain dimenfions,  will  not  communicate  to  it  a  motion, 
nor  call  forth  its  found,  while  the  air,  pafling  in  equal 
quantity  through  a  tube  of  one  degree  of  diflFerence, 
will  rife  into  a  full  note.  What  holds  true  in  regard 
to  the  unifon  of  cords,  is  alfo  true  of  cylinders,  or 
even  of  the  walls  of  a  paffage  or  room,  a  certain  note 
will  caufe  the  refonance  of  the  paifage  or  room,  as  a 
certain  vibration  will  call  forth  the  found  of  the  tube 
of  an  organ :  becaufe  it  is  in  all  thefe  inftances  neceflary 
that  the  impulfe  be  adapted  to  the  pofition  of  the  fur- 
faces  and  their  powers  of  reverberation.  Sound,  as 
allied  to  mufic,  confifts  in  the  fucceflion,  the  rythm  or 
time  of  its  return  upon  the  ear. 

Thefe  few  fads  illuftrate  what  I  mean,  by  faying, 
that  the  various  forms  of  the  internal  ear  of  animals, 
as  they  advance  in  the  fcale,  give  additional  po%vers  to 
their  organ.     In  the  firll  example  of  the  fimple  ear, 
where  a  bone  vibrates  on  the  expanded  nerve,  I  ihould 
conceive  that  the  fenfation  were,  in  confequence  of  this 
fimple  percuflion,  capable  of  little  variety  ;  but  in  ani- 
mals where,  befides  this  fimpler  mcchanifm,  there  are 
fcmicircular  canals,  and  more  efpccially  in  thofe  ani- 
mals, which  have  Rill  a  further  complication  of  the 

forms 
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forms  of  the  ear,  certain  founds  will  be  peculiarly  felt 
in  each  of  thefe  fevefal  cavities  and  convolutions ;  and, 
while  the  fenfation  is  becoming  more  diftinfl,  by  the 
perfection  of  the  organ,  it  admits,  alfo,  of  a  greater 
variety  of  founds  or  notes :  fo  that  a  certain  ftate  of 
vibration  will  affe£t  the  femicircular  canals,  (one  or 
all  of  them),  and  produce  the  fenfation  of  found,  which 
would  not  at*  all  affed  the  vibration  of  the  fimple 
lapilli  lying  in  their  fac. 


^Si  OF    THE   ORGAN   OP   HEARING. 


CHAP.    III. 


DESCRIPTION  OF  THE  ORGAN  OF  HEARING  IN 

PARTICULAR  ANIMALS* 


IN    THE    LOBSTER    AND    CRAB. 

Jn  thefe  animals,  the  ftruSure  of  the  ear  is  very 
fimple ;  but  it  appears  to  me,  that  Profeffor  Scarpa,  in 
his  defcription,  has^  imagined  to  be  the  organ  more 
fimple  than  it  is  in  nature. 

In  the  LOBSTER,  there  proje6ls  from  near  the  root  of 
the  great  antenna,  an  offeous  papilla  of  a  peculiarly 
hard  and  friable  nature.  In  the  point  of  this  papilla  we 
obferve  a  foramen,  and  a  membrane  flretched  over  it. 
This  is  the  feat  of  the  organ  ot  hearing.  It  is  defcribed 
as  containing  a  fac  of  a  pellucid  fluid,  which  adheres 
to  the  membrane,  while  die  auditory  ner\x  is  expanded 
upon  the  lower  furface  of  the  fac.  Now,  the  lobfter, 
being  an  aniyial  which  can  live  on  land  as  well  as  in 
water,  Scarpa  gives  this  as  an  inftance  of  a  (Iructure 

• 

calculated  to  receive  the  fcnfation  of  found  equally  well 
from  the  water  or  from  the  atmofphere.  But,  from 
the  figure  I  have  given  of  the  ear  of  this  creature,  it 
will  not  appear  to  be  fo  exceedingly  fimple  ;  while  there 
is  evidently  a  provifion  for  the  reception  of  the  vibra- 
tion communicated  through  the  water,  though  it  does 

not 
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not  indeed  ftriftly  refemble  that  which  is  commonly 
found  in  the  ears  of  fifhcs.  There  is  fufpended  behind 
the  facculus,  and  in  conta£l  with  the  nerve,  a  fmall 
triangular  bone,  which,  when  pulled  away  *,  is  found 
to  hinge  upon  a  delicate  cartilage.  This  bone  feems 
evidently  intended,  by  its  being  thus  fufpended  in  the 
neighbourhood  of  the  pulp  of  th£  auditory  nerve, 
for  imprefling  upon  that  nerve  the  vibration  from  the 
water.  The  lobfter,  then,  has,  like  the  amphibious  ani- 
mals, a  double  provifion  for  receiving  the  communi- 
cation of  found  alternately  from  the  water  or  from 
the  jur  t* 

The  ear  of  the  crab  differs  from  that  of  the  lobfter 
in  this,  that,  under  the  projedion,  there  is  a  moveable 
cafe  of  bone,  to  which  we  fee  a  fmall  antenna  attached. 
Within  this  is  the  organ  of  hearing ;  and  there  is  here 
an  internal  provifion  for  the  tranfmifOon  of  found  to 
the  auditory  nerve,  which  confifts  fimply  in  a  few 
circumgyrations  of  a  pellucid  and  flexible  cartilage : 
an  infpiifated  fluid  furrounds  this  gyrous  cartilage, 
while  the  pale  auditory  nerve  is  expanded  behind  it. 

Of  tH£  ear  of  fishes.  In  the  heads  of  filhes, 
there  is  a  cavity  feparated  by  a  thin  vafcular  membrane 
frx>m  that  which  contains  the  brain.  Within  this 
cavity  there  is  a  facculus  diftended  with  a  fluid,  and 
containing  a  fmall  bone  I ;  on  the  infide  of  this  bag, 
(which  is  called  the  facculus  lapillorum),  a  great  pro« 

•  Sec  fig.  2. 

f  From  the  mucous-like  tn^n^rency  of  the  Dcnre  ia  the  lobllcr, 
it  11  difficult  to  afcertain  its  cxS  rtlatioD  to  this  b'jne. 

J  Sec  plate,  fig.  3. 
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|»ott!M  i^  thfc  andhiny  xierte  k  atpuded.  tt 
ttrtihgMKHis  nthciSi  iMfc  816  tBKc.bpuK^  bUnuKL 
m  thetr  propet  cisptiiitid^  nd  ibtrtviittd  iMtn  s  feAi^ 
tiiioutriiattert,  e«diofthehpimhan%lti  i||MM^ 
Itted  aiHfion  of  the  acauftk  0r  m«dtto»/  ndM  OW 
Wed  upon  it  m  a  beautSfiil  sehv^ 

or  iHc  lauj^nnui  sh,  iSat  humtii  eUt^  atad  it  ^ffed  iSift 

Mtt/feQJbd  t!ftcf  ^tihtTt  by  a  delicate  ai|d,  tniilpHtfilil 
ttfflttlar  vatntibnat ;  and  Ae  parts  within  the  tcffibuK 
are  fupported  in  their  place  by  this  tiffiij^  mbidk  U 
Vmiy^  to  thit  iv&idk  fiipiKM^ 

Befides  this  ceniraFpart  of  the  oifgan  hi  fitfiea^'  didtt 
are  depiitibg  froih  ^  vefttbule  Atet  fiMldMlfo 

dttMlklv  withb  whlch^  we 
taiiik.  Thefe  faiembftitums  tubes  tinMk 
a  fluid  diftind  from  that  contained  in  the  coiiunoii 
cavity  of  the  veftibule,  nor  hive  they  any  comb 
munication  with  the  facculi,  which  contain  the  la^ 
piUi,  although  they  are  connected  with  them  $• 
Thefe  cartilaginous  canals  are  of  a  cylindrical  fofm^ 
and,  being  as  tranfparent  as  the  fluid  with  which 
they  are  furrounded,  are  not  readily  diflingiiilhed  ill 

*  In  mtny  of  the  fpinoiis  or  fquamous  fiflies,  there  is  otilj  one. 
In  cartilagiuous  filhesy  thefe  bodies  are  not  like  bone,  but  like  foft 
chalk.  In  the  fpinous  fifiiek,  on  the  other  hand,  they  are  of  the 
Ihape  of  the  head  of  a  fpear,  and  hard  like  flone. 

f  The  gelatinous  matter  is  rather  before  the  boaes»  sod  difteod- 
sng  the  little  faccoK. 

X  See  plate  7'.  fig.  3.  and  fig.  4^P>^  ^' 

J^So  Profeflbr  Scarpa  afiercsi  io.eontradidlioii  to  otherf. 
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J&SsSdon.  Each  of  the  cartilaginous  canals  is  dilated 
at  one  of  its  extremities  into  a  little  belly,  which  is 
called  tlie  ampulla. 

The  auditory  nerve  in  cartilaginous  fiflies  *  is  firft 
divided  into  two  fiifciculi,  which  are  again  fubdivided- 
into  leflfer  nerves.  Thefe  go  to  the  three  facculi  lapil- 
lonim,  and  to  the  ampuUulae  of  the  Ibihicircular 
canals.  Before  the  <divifion  of  the  netve  peculiar  to* 
the  facculus  pierces  it,  and  is  finally  diftributed,  it 
forms  a  fingular  and  intricate  network  of  filaments. 
The  branches  to  the  ampullulae  are  raifed  on  a  partition 
which  is  oppofed  to  the  mouth  of  the .  cylindrical  part 
of  the  tube. 

In  the  fpinous  fifhes,  the  three  femicircular  canals 
unite  in  a  common  belly ;  but  in  cartilaginous  fifhes, 
the  pofterior  femicircular  canal  is  diilind  from  the 
others. 

In  fifhes,  all  the  parts  of  the  ear  are  filled  with  a 
matter  of  a  gelatinous  confiftence,  or  vifcid  fluidity  ^ 
and  the  whole  facculi  and  femicircular  canals  are  fur^ 
rounded  with  fluid.  That  jelly  is  the  moft  fufceptiblci 
of  vibration,  is  evident,  when  we  fill  a  giafs,  and 
allow  a  body  to  fall  into  it ;  for  then  the  delicate 
yibratipn  is  communicated  to  the  finger  on  the  outfido 
of  the  gjbds,  or,  by  (Iriking  the  glafs,  we  may  obferve 
the  tremulous  motion  of  the  jelly.  The  femicircular 
canals,  it  is  evident,  are  well  adapted  to  receive  the 
cxtenfive  vibrations  communicated  through  the  bones 

t 

^  The  fifth  pair  of  nervct  in  fi(h  anfwers  to  the  feventh  in  mto  i 
hhMM  the  fame  divifioa  iato  the  forth  mollis  and  Jura* 

Dda  of 
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of  the  head,  and  to  convey  them  inward  to  the  lienrc 
expanded  in  the  ampulla. 

From  the  Ampler  to  the  more  pcrfeft  aquatic  ani- 
mals, we  may  trace  feveral  links  of  the  chain  hf  which 
nature  advances  towards  the  perfeft  ftrufture  ef  the 
car.  We  return  now  to  obferve,  in  the  firft  example 
of  terreftrial  animals,  the  moft  (imple  ftate  of  that  part 
of  the  organ  which  receives  the  fenfation ;  but  where 
the  ftrudure  of  the  receiving  organ  is  the  moft  (imple, 
the  mechanifm  for  receiving  the  vibration  and  convey- 
ing it  to  the  internal  ear,  is  modified  and  adapted  to 
the  atmofphere. 


Of  THE  EAR  IN  REPTILES  AND  AMPHIBIOUS  ANIMALS. 

In  REPTILES,  which  form  the  intermediate  clafs  of 
animals  betwixt  fifhes  and  quadrupeds,  the  ear  has  alfo 
an  intermcJiate  ftrudlurc  ;  in  fome  individuals  of  this 
clafs  the  car  rcfcmbles  that  of  fiflies,  fuch  as  we  have 
defcribed,  while,  in  others,  it  refembles  more  nearly 
the  common  ftrudure  of  terreftrial  animals. 

In  the  falamandra  aquatica,  a  variety  of  the  lizard, 
there  is  a  foramen  ovale  *,  deep  under  the  integuments. 
!n  this  foramen  there  is  a  cartilage,  in  immediate  con- 
taft  with  which,  there  is  a  common  facculus  lying  in 
the  cavity  or  veftibule ;  and  in  this  little  fac  there  is 
found  a  cretaceous  matter  :  there  are  here,  alfo,  feini- 


*  This  is  the  appropriated  appellation  of  the  opening  which 
leads  from  the  outer  cavity  of  the  ear,  or  tympanum,  into  the  feat  of 
rt^c  proper  organ  where  the  nerve  is  expanded. 

circular 
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« 

circular  canals,  with  ampullulx,  and  a  common  belly 
connecting  them.     In  this  animal,  then,  it  is  evident, 
the  ear  is  fimilar  in  (Irudture  to  that  of  the  cartUagi*   ^^ 
nous  fifhes  *• 

In  th6  FRoo,  the  outward  apparatus  is  different, 
but  the  internal  ear  is  fimple  \.  Under  the  (kin  of  the 
iide  of  the  head,  a  little  behind  the  prominent  eye,  we 
find  a  large  circular  opening,  which  tends  inward  in  a. 
funnel-like  form:  and  from  the  upper  part  of  the 
circle  of  this  meatus  we  find  a  fmall  elaflic  bone,  or 
cartilage  fufpended.  lliis  bone  is  in  contad  with  the 
common  integuments  of  the  head,  which  are  ftretched 
over  the  little  cavity.  This  firft  bone  is  placed  at  a 
right  angle  with  a  fecond  bone,  and  both  are  lodged 
in  a  proper  tympanum  |.  This  fecond  bone  fwells 
out  towards  its  inner  extremity,  and  is  accurately  ap- 
plied to  the  foramen  ovale.  The  foramen  ovale  opens 
into  a  cavity  which  we  muft  call  the  vefUbule,  and 
which,  in  this  creature,  is  peculiarly  large  in  propoition 
to  its  fize.  This  veftibule  contains  a  (ac,  upon  which 
the  nerve  is  expanded :  it  contains  alfo  a  chalky  foft 
conc]:etion,  which  is  of  a  beautiful  whitenefs,  and  of  a 

^  It  is  faid  by  naturalifts,  that  the  falamandcr  ncTcr  has  bceo 
heaid  to  otter  a  cry;  and  as  dumbneis  is  in  general  coupled  with 
deafiieft,  it  is  oatund  to  fuppofe  it  has  no  ean«  This  is  to  confidet 
the  organ  as  fubfervient  to  converfation ! 

\  See  plate,  fig.  5  \xA  6. 

%  This  tympanum 9  being  a  cavity  containing  mir«  has  commani- 
cation  with  the  mouth  by  a  tube,  wliich  we  (hall  aftet wards  find 
called  euftachian  tube.  Several  have  erroneoufly  dcfcribed  this 
iniipal  as  receiving  founds  through  the  mouth. 
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iqritlar  figwe  mhen  &ft  fees,  but  has  90  foSdilf A 
IFhe  iwftiMe  bflw,  m  ib  all  other  aiwaab,  bfifaw  -dM 
iigiiiicdiate  feat  of  die  fimfis»  k  filled  viA  fliwL 
.  '  In  8£RP£KT8,  the  mechanjfm  external  to*die^ftM^ 
Ihe  organ  is  Ids  complete  than  in  the  Stog.  ftmft^ 
lodes  Miind  the  articulation  of  the  bone  i^hadl  keipi 
the.  loaircr  jaw  CJ^tendfd,  a  little  oohima  of  bont>t 
iftretches  ipward  and  forward.  This  bone  'fau  itt 
jnner  cffltmiiy  enlarged  to  an  oval  'figwe»  and  is  in* 
ferted  into  the  fbeamen  ovale.  This  craatiiie  4ias  tta 
neiAbnna  tympanic  nor  dots-it  appear  to liaiveib fjoo^ 
4a  fubftitutiD  as  the  fiog:  the  outer  ^Bctrsmiiy  of  Ae 
ixine  ^iseini  radiinr  attached  to  the  lower  jaw.  ^^  a^car^ 
tihiginotts  appendage  and  finall  ligainent|«  'Vnibin 
^  <lbe  fcuU)  iWpents  haw  the  little  iac,  9iA  the  ^^ 
inatter  ^^  lendcircular  f^**t^|  yntt^  ..\m  zxouubo^ 
beUyS. 

In  the  TURTLE,  we  find  a  proper  tympanum,  and 
by  lifting  the  fcaly  integuments  from  the  fide  of  the 
head  a  little  above  the  articulation  of  the  lower  jaw, 
we  open  this  cavity.  Through  this  cavity  diere  ex- 
tends a  very  long  and  flender  bone,  which,  upon  th^ 
outer  extremity,  is  attached  by  a  little  elaftic  bruih  of 
fibres  to  the  cartilaginous  plate  under  the  integumenti, 
while  the  inner  extremity  is  enlarged,  ib  as  to  apply 
accurately  to  the  foramen,  which  opens  into  the  vefttt 

•  Sec  fig.  6.  D. 

t    PlltC,   fig.  7.    B. 

X  See  Scaxpa>  tab.  v.  fig.  ix, 

§  Serpents  are  affe^cd  hj  roufic ;  and  tbey  wiH  raife  and  twift 
them&lYcs  with  erery  nriety  of  lively  motion  to  the  pipe  and  ubor« 

-  "  bulci 
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bule ;  and  a  paflfage  alfo  opens  from  the  cavity  of 
the  tjrmpanum  into  the  fauces.  In  this  animal,  as  in 
all  which  we  have  claffed  under  the  prefent  divifion, 
the  internal  ear  confifts  of  a  central  cavity,  or  vefti- 
bule,  which  contains  a  fac  with  fluid,  and  cretaceous 
matter,  and  of  three  femicircular  canals  connefted  by  a 
common  belly.  This  common  belly  of  the  femicircular 
canals  has  no  communication  with  the  facculus  veflibuU 
which  contains  the  cretaceous  matter,  further  than  as 

it  lies  in  contad  with  it,   and  as  they  both  lie  fur- 

• 

rounded  by  a  fluid  ;  they  equally  receive  the  impref- 
fion  of  the  little  bony  column,  the  extremity  of  which 
vibrates  in  the  foramen  ovale. 

There  being  enumerated  forty  or  more  varieties  of 
the  LACERTA  or  LIZARD,  many  of  thefe  have  very 
diflferent  habits.  Some  of  them  never  pafs  into  the 
water,  but  inhabit  dry  and  dufty  places.  The  lacerta 
agilis,  or  common  green  lizard,  which  is  a  native  both 
of  Europe  and  of  India,  is  nimble,  and  baflcs,  during 
the  hot  weather,  on  the  trunks  of  old  trees  and  on 
dry  banks ;  but  on  hearing  a  noife,  it  retreats  quickly 
to  its  hole. '  It  has  the  flcin  over  the  tympanum  ex- 
tremely thin,  and  fuch  as  to  anfwer  precifely  the  office 
of  the  membrane  of  the  tympanum.  So  all  the  varieties 
of  reptiles  which,  in  their  habits  and  deh'cacy  of  hear- 
ing, refemble  terreftrial  animals,  have  either  the  mem- 
brane of  the  tympanum  or  a  (kin  fo  delicate  as  to  pro- 
duce the  fame  effect ;  while  thofe,  which  inhabit  the 
water,  have  a  rough  integument,  or  a  hard  fcale,  drawn 
over  the  tympanum.  Befides  this,  fome  have  a  fmall 
mufcle  attached  to  the  bone,  which  runs  acrofs  the 
tympanum ;  it  is  like  the  tenfor  tympani,  and  is  an- 

I>d  4  other 
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.'ifther  flep  towards  the  proper  flrudure  of  [he  ten^ 
-liial  ear. 


OF   THE    EAR   IN    BIRDS. 

4.  Comparing  the  interaal  ear  of  birds  with  that  of 
-•tlhofe  animals  which  we  have  already  defcribed,  we 
'ifeid  a  very  important  addition.  We  find  here  the  in- 
;j^mal  ear  (or  labyrinth,  as  we  may  now  call  it),  coo- 
-^lling  of  three  divlfions  :  the  veftibule,  or  middle 
■-(avity  ;  the  femicircular  canals  ;  and  the  cochlea'; 
'.Irhich  lall  is  an  additional  part,  and  one  which  we , 
have  not  in  the  clafs  of  animals  already  defcribed. 
Xi-eading  into  thefe  three  cavities,  there  are  two  fora* 
-aaina:  the  fenestra  rotunda,  and  the  fenestra 
iBvAMfl  j  and  both  thefe  openings  have  a  membrane 
.•ftrelched  over  them  in  the  frefli  ftate  of  the  parts. 
The  firft,  the  feneftra  ovalis,  or  foramen  ovale,  re* 
cdves  the  ofliculus  auditus,  which  is  in  bird&  like  that 
which  we  have  already  defcribed  in  reptiles  *.  Thig 
ofliculus  connefts  the  membrana  tyrtipani  (which  V 


*  Mr.  Horns,  in  hts  leftiire  od  the  miirctilarity  of  the  mcRtbrm 
tfinpani,  (»id.  Phil.  Tranf.  A.  1800),  feys,  in  bird*  this  membniM 
hai  DO  tenfur  mufcle  tu  vary  iu  adjullmcnts,  bui  11  altvaya  kept  tCDTe 
by  the  prcffure  of  the  end  of  the  flender  bone.  Thit  is  >  nry  im- 
pericft  aL-euuni  of  live  meelian!fm  of  the  [ympanutn  in  biidt.  ITiert 
ar.;  two  buncs,  or  one  fmall  bone  with  a  cartilage,  which  liei  along 
the  mtmbraoa  tyinpani.  Thii  elallic  caitilige  has  two  liltle  tendon* 
a'.iaclied  to  it.  Even  the  flcnder  bone  which  itretchei  fcom  tbe 
caitilige  tQ  the  foramen  utale,  the  inner  escremiiy  of  vhi^  ii  efl- 
|arg<il  to  nil  up  that  hole,  reenis  fu  have  a  fmall  tendon  infutcd 
iiiM  It ;  but  whether  this  Ik:  a  mufcular  or  ligamentout  cottnc^iun, 
1  a.n  uimLIc  at  [intent  to  fny- 

here 
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here  of  a  regular  form)  with  the  veftibule,  and  con- 
veys the  vibration  of  the  atmofphere  to  it. 

The  femicircular  canals  are  here  alfo  three  in  num- 
ber, and  are  diftinguiflied  by  the  terms  minor,  major, 
and  maximus ;  but  as  the  major  and  minor  coalefce 
at  one  of  their  extremities,  and  enter  the  veftibuk  to- 
gether, the  femicircular  canals  open  into  the  veftibule 
by  only  five  foramina  in  place  of  fix.  Each  of  the 
femicircular  canals  is  dilated  at  one  extremity  into  an 
elliptical  form,  while  the  other  extremity  is  of  the 
natural  fize  of  the  diameter  of  the  tube.  Thefe 
canals  are  formed  of  the  hard  fhell  of  bone,  and  are 
fprrounded  with  bone,  having  wider  and  more  open 
cancellif 

in  the  dry  ftate  of  the  parts,  we  find  a  cord  pafling 
through  the  femicircular  canals,  which  fome  have 
called  the  zoNUL-ffi  nerv^.  But  thefe  are  the  mem- 
branous canals,  which  are  contained  within  the  bony 
pnes,  dried  and  ihruak  up.  Within  the  bony  cavities 
of  the  labyrinth,  there  is  laid  a  pellucid  membrane, 
which  contains  a  fluid,  has  the  nerves  expanded  upon 
it,  and  is  the  true  veflibule  and  femicircular  canals ; 
V^hile  the  bony  cafe,  which  we  have  defcribed,  is 
merely  the  mold  of  thefe  and  the  fupport  of  their  de- 
licate texture*. 

The  COCHLEA,  one  of  the  three  divifions  of  the 
'labyrinth,  is  but  imperfe^  in  birds,  when  compared 

*  I  lately 9  by  accident^  drew  oDt  the  facculus  Tcflibuli  and  femi- 
pireular  canals  from  the  bony  part  of  the  ear  uf  a  bird,  and  1  found 
the  membranous  femicircular  canal  to  condft  apparently  of  the  ttmt 
pellucid  claflic  matter  with  thofc  of  f^a* 

vkh 
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with  that  part  of  the  organ  In  quadrupeds  and  in  man. 
The  cochlea  in  birds  confifts  merely  of  two  cylinder*, 
formed  of  cartilage,  uhich  are  united  toward  their 
further  extremity.  While  the  oppofjte  extremides  di- 
verge, and  while  one  of  theie  cylinders  opens  into  the 
Ycftibule,  the  other  opens  outward  into  the  cavity  of 
the  tympanum'. 

That  which  more  than  any  other  circmnftancc  dif* 
tinguifhes  the  organ  of  birds  from  that  of  animals  ia* 
habiting  the  waters,  is  the  want  of  the  bone  or  ftoi^ 
concreiion  in  the  facculus  veftibuU. 


*  We  Trnd  Mf,  Home  fajing  ihat  the  cochlea  ii  ntklicr  afcfolutdy  i 
iifccilaiy  to  fit  the  organ  lo  be  impreflVd  by  foiindi  ciMYitniinicatcd 
through  the  air,  nor  to  render  it  what  ii  tcriced  a  miilic)!  eitr  ;  ind  ' 
lliBt  ihia  ii  fufEcienlly  proved  by  that  pirl  being  wanting  in  bird(| 
wbolc  organ  is  particularly  adapted  to  inariicuUte  founds.  That 
tlie  cochlea  is  not  nccctTary  to  the  communication  oF  foiiiid  thiongh 
the  atmofphcre,  we  hiTC  feen  fiviD  the  examination  of  the  ear  of 
the  reptile*,  fiut  lince  wc  fee  that  it  formt  pan  of  tlic  labyriuh  in 
binJa,  »e  iwy  be  led  W  doubt  Mr.  Home*!  covdufiwi. 
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CHAP.     IV, 


OF  THE  HUMAN  EAR, 


1.  H£  anatomy  of  the  human  -ear  will  naturally  be 
confida'ed  under  three  heads :  the  external  ear ;  the 
^tyinpaniHn ;  and  the  labyrinth.  Hie  outward  ear 
requires  no  definition.  From  the  outward  ear  there  is 
a  outikgUKHis  tube,  which  leads  into  the  tympanum. 
The  TYMPANUM  is  the  cavity  within  which  is  placed 
that  mechanifm  of  bones  and  mufcles  which  encres^ 
the  (bength  of  the  vibration,  suid  conveys  it  inwards 
to  the  labyrinth.  The  labyrinth  is  the  general 
fuune  of  thofe  intriotte  canals  which  contain  the  exp 
panded  nerve,  and  the  immediate  leat  of  the  organ. 

■■*'••        ■  •  -p' ■  •     ->-.       -'-* 

SECTION    I. 
OF    THE    EXTERNAL    EAR. 

The  EXTERNAL  EAR  is  formed  of  an  elaftic  caiv 
tilage,  covered  with  very  thin  integuments.  The 
apparently  irregular  furfaces  of  the  outer  ear  will  be 
found,  upon  examination,,  to  be  fo  formed  that  the 
finuoiities  lead  gradually  into  each  other,  and  •  finally 
terminate  in  the  concha  or  immediate  opening  of  the 
tube  of  the  ear.  By  the  conftant  motion  of  the  ex- 
ternal car  of  quadrupeds,  we  fee  its  importance  to  them, 

botb 
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both  in  collecting  found,  and  in  judging  of  hs  diredion. 
In  moll  men,  the  motion  of  the  ear  is  loft,  but  fonie 
men  ftilt  retain  it ;  and  this  is  very  remarkable,  that 
when  the  more  internal  mechanifm  of  the  ear  is  injured, 
and  ceafes  to  ftrerigthen  the  found  before  it  conveys  it 
inwards  to  the  labyrinth,  the  external  ear  refumcs  the 
office  to  which  it  was  originally  adapted,  a])d  by  a  de- 
gree of  motion  and  ere&ion,  affilh  the  hearing.  &i 
Europeans,  the  outward  ear  is  in  a  great  degree  flattened 
to  the  head  by  the  drefs  i  but  in  Eaftem  nations,  and  m 
ancieDt  ftatues,  we  fee  the  ears  (land  promiiLent,  and 
bear  a  part  in  the  fymmetry  and  ezpreffion  of  the  wlu^ 
^  head-  The  mufcles  moving  the  cartilages,*  befide^ 
bdng  intended  to  give  motion,  ^pear  to  have  a  more 
cfiential  ufe  in  giving  a  due  tenlion  to  the  outward  ai. 
Thefe  cartilages  are  furrounded  with  their  peculiar 
paicondrium ;  but  as  to  their  veflels  and  nerves,  it 
feems  very  fuperfluous  to  give  a  minute  defcription  of 
them  here. 

When  the  cartilages  arc  dJlTeftcd,  they  appear  thus: 
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a/ The  HELIX.  It  is  the  outer  margin,  the  edge 
of  which  is  turned  over  and  forms  the  cavitas  inno- 
minata. 

•  BCD.  The  ANTHELix.  It  IS  Very  prominent ;  of 
m  triangular  ihape  ;  and  within  the  outer  rim  or 
margin. 

£.  Hie  scAPHA,  which  is  a  depreffion  or  cavity  on 
die  anterior  part  of  the  antheiix. 

F*   The  TRAGUS. 

o.  The  ANTiTRAGus.  Thcfc  are  the  two  prominent 
points  which  approach  each  other,  and  form  the  marghi 
of  the  great  cavity  of  the  ear. 

L.  The  CONCHA,  or  great  cavity  of  the  ear,  and 
which  is  the  trumpet-hke  opening  of  the  meatus  audi« 
torius  extemus.  The  few  pale-coloured  fibres  which 
are  found  on  the  cartilages,  are  fcarcely  to  be  recog^ 
nized  as  mufcles  *. 

The  LOBE  of  the  ear,  or  that  part  which  hangs  down 
and  is  pierced  for  the  car-ring  in  women  and  lavages, 
coniifts  of  fkin  and  cellular  fubftance  merely. 

The  Meatus  auditorius  externus,  is  the  tube 
which  leads  into  the  tympanum*  This  tube  is  partly 
bony  and  partly  cartilaginous.  The  outer  portion  of 
the  tube  is  cartilaginous,  and  about  three  quarters  of 
an  inch  in  length,  and  is  divided  by  Mures.  The  in- 
ternal part  of  the  tube  is  formed  in  the  bone,  as  we 
find  upon  tumin?  to  the  defcription  of  the  temporal 
bone. 

Glands  of  the  pas^aoe.  The  cuticle,  cover- 
ing  the  infide  of  the  tube,  b  very  fine,  fnd  there  pro- 

«  Sec  ValfaiTt  &  Santoruu. 
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jeft  fhnu  k  many  fmali  hairs  which  ftand  adxifi  the 
paffitge.  Under  this  fldn  there  is  a  fet  of  finail  glaad^ 
which  pour  their  fecredon  into  the  tube,  and  are  cadted 
die  OLANDULJB  CERUMENosjB  *•  Ttefe  ghiids, 
fecreting  the  wax  of  the  ear^  have  their  Ikde  dofiy 
opening  betwixt  the  roots  of  the  hairs ;  and  this  fecre- 
ikm,  with  the  hairs  which  ftand  acrofe  the  poffi^ 
guards  the  internal  parts  of  the  ear  from  infefix.  13i0 
whole  paflage,  confiding  of  the  long  canal  of  the  tem- 
poral bone  and  the  cartilaginous  tube  placed*  upon  it, 
has  sy&  oblique  direction*  It  firft  pafies  upward  aadl 
forward,  and  then  makes  a  fHght  curve  to  defcend  fo 
the  membrane  of  the  tympanum. 

This  external  tube  of  the  ear,  being  of  the  natw€ 
6f  a  fecreting  Aurface,  and  expofed  to  the  air,  is  liable 
to  inflanunatibn.  There  follows  a  dr^nefs  of  the  paf- 
fages,  and  then  a  more  fluid  fecretion.  £F  the  inflam- 
mation of  the  tube  fhould  extend  within  the  bones, 
then,  like  the  affections  of  all  parts  furrounded  with 
folid  bone,  the  pain  is  extreme  and  the  danger  con- 
fiderable  :  there  is  not  only  fuppuratien  in  the  tympa- 
num and  deftruQion  of  the  membrana  tympani,  but 
the  difeafe  may  be  ftill  further  communicated  internally. 
Hildanus  gives  us  an  obfervation  of  the  effefts  of  a 
ball  of  glafs  dropt  by  accident  into  the  ear,  in  which 


*  *'  Hs  figurara  obttnent  Tariam :  major  taroen  harum  part  ?el 
'*  ad  ovalem,  vel  ad  fphzricam  acccdit  colore  tinguntur  flaTo  ab 
'*  humore  in  carum  foUtcuIis  contento  qui  ob  afliduam  fibramm  car- 
**  Dcarum  reticularium  preffionem,  per  cutis  correfpoodcntia  fora^ 
<'  ffiina  in  meatus  auditoiii  catilatem  traDfmittitur."  ValfalTa  de 
aurc  bumaxuy  p.  lo. 

the 
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the  inflammation  was  (o  extenfive,  and  the  pdan  fe  ex- 
erudadng,  that  the  whole  fide  of  the  head  and  even  thd 
arms  and  leg  of  that  fide  were  zfkOstd,  in  confequence 
of  the  brain  partaking  of  the  inflammation.  Such 
things  as  peas  and  cherry-flones  and  pins  are  very  apt 
to  be  put  into  the  ear  by  children ;  and  awkard  at- 
tempts to  extrad  the  foreign  body,  very  often  pufti  it 
farther  in ;  and  acrid  fluids  put  into  the  ear  to  kill  in- 
fers, have  forced  them  deeper,  with  fuch  an  increafe 
of  pain  as  has  thrown  the  patient  into  a  condition  littU 
fliort  of  delirium.  A  defeftive  or  too  profufe  fecretion 
from  the  glands  of  the  tube,  will  caufe  a  degree  of 
deafhefs :  and  fometimes  the  wax  is  fo  indurated  as  to 
caufe  a  very  obftinate  deaftiefs  *• 

In  the  fcetus,  the  concha  and  meatus  eztemus  are 
narrow,  and  there  is  fecreted  a  thick  white  fluff,  which 
defends  the  membrane  of  the  tympanum  itotn  the 
contaft  of  the  waters  of  the  amnios.  This,  after 
birth,  falls  out  in  pieces  along  with  the  fecretion  of 
the  wax ;  but,  in  fome  inflances,  it  has  Remained  and 


*  See  VAlTalva,  p.  10.  <*  Talit  ftmdtialis  a  duodecim.  snnis  tfflt- 
**  gentis  curatio.''  The  older  writers  treat  of  the  **  Audicus  Icfio 
a  iordibus  aurium  lapidefceDtibut/'  See  JBomtuSf  &  Jul.  Cafirtug 
PUeantimup  **  De  auditut  organo!^  Tth,  I.  of,  20.  /.  90.  There  is 
alfo  mention  made  of  an  adyentitious  ifiembrattey  cloGng  up  the  psf* 
(age  and  ftretched  above  the  membrana  tympiatii.  This  is  produced 
by  a  foul  fecretion,  and  refembles  that  which  ftu£&  up  the  paflage 
in  the  fcttut.  See  Fabricius  de  Chirufg*  operat.  cap.  de  aur. 
Chtmrg.  VasLtKcrus  Aflat,  cap,  16.  See  Experiments  00  the 
fdteflts  of  the  Ear-wax,  by  Dr.  Haygarth,  Med.  Obf.  and  Inquiries, 
^ol.  IT.  p.  199.  tie  gites  the  preference  to  warm  wa^er  over  evety 
other  folvcnt. 

9  become 


404  O'   'THE   HUMAN    EAR. 

become  very  hard.  The  deainefs  from  birth^  caufed 
by.  this  accident,  is  often  thought  to  depend-  upon  an 
organic  defed,  and  fo  is  negleded. 


SECTION    II, 

OF  THE    TYMPANUM   OR    MIDDLE    CAVITY   OF    THE 

EAR,   AND   ITS    DISEASES. 


THE    ANATOMY   OF   THE    TYMPANUNf. 

In  the  foetus,  the  cavity  of  the  tympanum  b  fuper- 
ficial,  compared  with  that  of  the  adult ;  for  what  forms 
a  tube  in  the  latter,  is  in  the  former  merely  a  ring, 
which  is  attached  to  the  fquamous  portion  of  the  tem- 
poral bone  *  :  upon  this  circular  bone  the  membrane 
of  the  tympanum  is  extended* 

The  cavity  of  tlie  tympanum  is  very  irregular  ;  in* 
termediate  betwixt  the  membrane  which  is  extended 
acrofs  the  bottom  of  the  external  tube  and  the  labr)^inth 
or  intental  ear.  It  contains  no  fluid,  as  the  labyrinth 
does ;  but  is  really  a  cavity,  having  a  communication 
with  the  external  air  through  a  tube  which  leads  into 
the  fauces.  The  tympanum  communicates  alfo  back- 
wards with  the  cells  of  the  maftoid  procefsf.     The 

♦  Sfc  plate  8.  fig.  3. 

f  When  Valfalva,  in  a  cafe  of  ulceration  and  caries  on  tKc  maf- 
toid proccfs*  threw  in  his  injcdions,  he  found  them  flowing  out  by 
the  mouth :  viz.  by  the  euilachean  tube  through  the  tympanum, 
Soc  Val.  dcaurc  humana^  p.  89. 

inner 
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ini^  extremity  of  the  mealHs  externum  forms  a  circle 
which  is  pretty  regular,  -and  upon  tvhich  the  mem- 
brane of  the  tympanum  is  extended.  That  par^  of  the 
cavity  of  the  tympanum  which  is  oppofite  to  the  ter- 
mination of  the  meatus  extemus,  is  very  irregular. 
It  has  in  it  the  foramen  rotundum  and  the  foramen 
ovale ;  and  betwixt  thefe,  there  is  an  irregular  boney 
tiA>erority  from  which  there  ftretch  back  fome  exceed- 
ingly fmall  fpiculae  of  bone,  which  conned  themfelves 
with  the  margin  of  the  irregular  cavity  of  the  maftoid 
procefs. 

The  FORAMEN  OVALE  *  is  in  the  bottom  of  a  deep 
(inus ;  it  is  not  (Iridly  of  an  oval  form,  but  has  its 
lower  fide  ftraight,  while  the  upper  margin  has  the 
oval  curve.  This  opening  leads  into  the  veftibule  or 
central  cavity  of  the  bbyrinth. 

The  FORAMEN  ROTUNDiTM  is  moTc  irregular  than 
the  oval  hole.  It  does  not  look  direftly  forward,  like 
hy  but  enters  on  the  fide  of  an  irregular  projection : 
it  does  not  lead  into  the  vedibule,  but  into  one  of  the 
(calas  of  the  cochlea.  In  the  recent  ftate  of  the  parts, 
the  periofteum  covering  the  furfece  of  the  cavity  of  the 
tympanum^  takes  away  much  of  its  irregularity.  Where 
the  tympanum  leads  backward  into  the  cst^LUi^ 
MA8T010EA,  this  perioftcum  is  alfo  cominued.r 
The  eustachean  tube!  extends  forward  from 
the  cavity  of  ^e  tympanum,  and  opens  behind  the 
palate  |.    In  the  dry  bonesj  the  euilachean   tube  is 

•  Feneftra  ovalis. 

f  iter  a  palato  ad  aurem. 

X  By  fome  older  writers,  the  cuftachean  tube  it  called  aquedud, 
bccaufe  they  conceived  that  tamors  were  Cficuated  from  the  tyn^ 
'ptnum  by  this  pafTage. 

Vol.  III.  E  e  more 
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more  like  an  accidental  Mure^  than  a  regular  paflage, 
eiTential  to  the  oeconomy  of  the  ear.  It  appears  thus 
irregular  in  the  bones  from  the  tube  being  towards  the 
back  of  the  nofe,  compofed  of  membrane  and  carti- 
lage ;  as  the  tube  approaches  the  opening  behind  the 
palate,  it  widens  into  a  trumpet  ihape ;  and  the  foft 
extremity  of  the  tube  is  governed  by  mufcular  fibres. 
.  There  can  be  no  doubt  that  the  euftachean  tube  is 
defigned  for  admitting  the  free  accefs  of  air  into  the 
cavity  of  the  tympanum,  that,  by  preferving  a  due 
balance  betwixt  the  atmofphere  and  the  air  contained 
within  the  ear,  the  motion  of  tlie  membrane  of  the 
tympanum  may  be  free.  This,  at  leaft,  we  know, 
that,  when  the  extremity  of  the  euftachean  tube  is 
dofed,  we  fuflfer  a  temporary  deafnefs,  which  can  be 
accounted  for  only  by  the  confined  air  wanting  a  due 
degree  of  elafticity  to  allow  the  vibration  of  the  mem- 
brane of  the  tympanum.  I  conceive  it  to  be  neceflary, 
that  the  air  in  the  tympanum  be  changed  occafionally, 
which  is,  perhaps^  accomplifhed  by  fome  aftions  of 
the  throat  and  fauces  forcing  a  new  body  of  air  into 
the  euftachean  tube.  The  extremitv  of  the  euftachean 
tube,  next  to  the  throat,  may  be  temporarily  ob- 
ftiudcd  by  the  cynanche  tonfiUaris,  which  is  frequently 
attended  with  pain,  ftretching  from  the  throat  to  the 
ear ;  or  it  may  be  clofed  by  inflammation  and  adhefion 
of  its  mouth,  by  adhefion  of  the  foft  palate  to  the 
back  of  the  fauces,  by  polypus  in  the  nofe,  reaching 
down  into  the  fauces  and  comprefling  it  *. 

OF 

*  T'nz  foUov.-ir.g  cafe  Is  from   Valfulva  : — *<  Quidam  p^:beiu' 
*♦  uiciJ  g?rfl7at  fjpra  utrulam  ip  finlllra  parte,  quod  quidem  earn, 

"  quasi 
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bF  THE  MEMBRANA  TYMPANl. 

The  membrane  of  the  tympanum  is  extended  over 
the  circular  opening  of  the  bottom  of  the  meatus  ex- 
temus.     It  has  a  little  of  an  oval  fhape,  and  lies  over 
fomewhat  obliquely,  fo  that  its  lower  margin  is  further 
inward  than  the  upper.     Its  ufe  is,  to  convey  the  vi- 
brations or  ofcillation  of  the  atmofphere,  colle^ed  by 
the  outer  ear,  inwards  to  the  chain  of  bones  in  the 
tympanum.     Although  this  membrane  be  tenfe,  it  is 
not  (Iretched  uniformly  like  the  parchment  of  a  drum, 
but  is  drawn  into  a  funnel-like  fhape  by  the  adheiioii 
of  the  long  procefs  of  the  malleus  to  its  centre.    It 
confifts  of  two  layers  of  membrane,  and  has,  naturally^ 
no  perforation  in  it ;  and  the  experiments  of  air  and 
the  fmoke  of  tobacco  fent  froni  the  mouth  through  the 
ear,  fucceed  only  in  thofe  who  have  had  the  membrane 
of  the  tympanum  partially  ruptured  or  eroded  by  ulcera- 
tion.    This  membrane  is  tranfparent ;  and  when  we 
look  into  the  tube  of  the  ear,  and  direft  a  ftrong  light 
into  it,  we  obferve  it  to  be  of  a  fhining  tendinous 
appearance. 

The  inner  lamina  of  the  membrana  tympahi  is  veiy 
vafcular.  It  has,  indeed,  been  faid,  to  refemblc  the 
iris,  both  in  its  profufion  of  veflfels,  and  in  the  manner 


*'  quam  invaferat,  partem  exefcrat  atque  abdulerat  fic»  ut  ulceriti 

**  cavitas  cum  cxtrcroo  finidre  tubae  orificio  comrounicaret.     I?itur 
•  •  •  ** 

^  quoties  homo  mollem  turundam  remedlis  imbutam  in  ulcerli 
**  cavitatem  intmdebat ;  toiics  ilHco  iiniflra  aure  evadebat  furdus» 
*'  taliTque  permanebat  toto  ex  tempore  quo  turunda  in  ulcere  relib- 
*'  quebatUr  :"  p.  90. 

£ei  d£ 
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of  their  dillribution  *.  This  is  carrying  the  concdt 
of  their  analogy  too  far.  i  have  obferved  an  artery  of 
a  very  large  fize,  (compared  with  the  furface  to  be 
fupplied),  running  by  the  fide  of  the  long  procefk  or 
Tiandle  of  the  malleus.  In  this  courfe,  it  is  giving  out 
fmair  branches ;  and  when  the  trunk  arrives '  at  the 
extreme  point  of  the  long  procefs  of  the  malleuSj  it 
divides  into  two  confiderable  branches,  the  extreme 
fubdivifions  of  which  run  towards  the  margin  of  the 
membrane.  This  artery  is,  neverthelefs,  too  fmall  to 
require  us  particularly  to  avoid  it  in  the  punduring  of 
the  membrane  for  deafnefs,  produced  by  obftrudion 
of  the  euftachean  tube. 

The  opinions  regarding  the  mtifcularity  of  the  mem- 
brane of  the  tympanum,  (hall  be  referved  until  we 
have  confidered  the  ^^hole  mechanifm  of  the  parts  in 
the  tympanum. 


OF    THE    CHAIN    OF    BONliS    IN    THE    TYMPANUM. 

The  vibrations  of  the  membrane  of  the  tympanum 
are  tranfmitted  to  the  foramen  ovale  by  four  moveable 
bones ;  the  malleus,  incus,  os  orbiculare,  and  (tapes. 
Thefe  bones  arc  named  from  their  fliape,  and  the 
names  aflift  in  conveying  an  idea  of  their  form.  They 
arc  fo  united  by  articulation  and  iniall  ligaments,  as  to 
form  an  uninterrupted  chain ;  and,  while  they  tranfmit 
the  vibration,  their  mechanifm  is  fuch,  that  they 
(trengthen  the  iinpulfe.     They  have  alfo  fmall  mufcles 

•  Sec  Mr.  Homc'i  ledurc  on  the  {lni6^iirc  and  ufc  of  ihc  mcm- 
Urana  t)  mpani.     riiil.  Tranfutl.  I'art  1.   i^^js), 

attached 
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attached  to  them,  by  which  it  is  probable,  the  wboia 
apparatus  has  a  power  of  adapting  the  degree  of  tenfion 
to  the  force  of  the  impulfe  communicated  to  the  mem* 
brane  of  the  tympanum.  1  conceive  that  they  encreafe 
the  power  of  the  ear  for  receiving  the  weaker  founds, 
and  are,  at  the  fame  time,  a  guard  to  the  internal 
parts,  from  fuch  violent  ihocks  as  might  injure  the 
nerve. 

How  neceifary  it  fometimes  is  to  damp  and  fu(Fo« 
cate,  in  fome  degree,  piercing  founds,  we  mud  all  be 
fenfible :  and  in  thofe  who  are  habitually  expofed  to 
the  fudden  eruption  of  found,  the  fufceptihility  of  the 
nerve  is  injured,  and  they  become  very  deaf.  We 
have,  in  a  late  publication,  an  example  of  this  in 
blackfmiths,  in  whom,  it  is  common  to  find  a  degree 
of  deafhefs ;  and  we  frequently  find  old  artillery-tnen 
quite  deaf,  from  the  long  praftice  of  their  profeflion. 

The  malleus  *  receives  its  name  from  a  refem- 
blance  to  a  hammer  or  mallet :  it  is,  in  fome  degree, 
like  a  bludgeon  ;  the  great  head  flands  obliquely  off 
from  the  body  of  the  bone,  (if  fuch  it  may  be  called), 
like  the  head  of  the  thigh-bone.  Anatomifts  can 
fcarcely  be  blamed,  if,  in  defcribing  the  proceiles  of 
this  bone,  they  forget  the  body.  I  ihould  confider  that 
pgut  as  the  body  of  the  bone  which  ftretches  dowix 
from  the  circular  margin  of  the  tympanum,  and  is  at- 
tached to  the  membrane,  or  what  we  fhould  confider 
as  the  handle  of  the  mallet.  This  part  of  the  bone 
(lands  at  an  angle  with  the  head  and  neck ;  tapers 
towards  the  extremity,  and  is  a  lit^e  curved  down 

*  See  plate  9.  fig.  x.  a. 

£  e  3  towards 
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towards  the  membrane.  From  the  larger  end  of  the 
body  of  the  bone  there  (lands  out  an  acute  procefs; 
and  from  the  neck  attaching  the  bulbous  head  to  the 
body  of  the  bone,  there  (lands  out  a  very  (lender  pro- 
cefs, ^ij:h  is  often  broken  off.  The  great  head  of 
the  bone  docs  not  form  a  regular  ball  to  be  focketed  in 
the  body  of  the  incus ;  there  are  irregularities  in  the 
contiguous  furfaces  of  both  the  bones. 

The  incus  •  is  the  fecond  bone  of  the  chain ;  it  rcT 
ceives  its  name  from  its  refemblance  to  the  blackfmith$ 
anvil.  It  more  refembles  a  tooth  with  two  roots.  Oi^ 
the  furfaqe  of  the  l)ody,  it  has  a  depreifion  like  the 
furface  of  the  firft  jnolaris.  Into  tliis  depreflion  of  the 
incus  the  head  of  the  malleus  is  received.  The  (horter 
of  the  two  proce(res,  and  the  body  of  thebon^  Ue  oathe 
Viiargin  of  the  circular  opening  of  the  tympanum ;  an4 
the  acute  point  of  this  procefs  is  turned  back  into  the 
opening  of  the  maftoid  cells.  The  long  leg  or  procefs 
of  the  incus  hangs  down  free  into  the  tympanum  f, 
e.nd  iias  attached  to  its  point  the  os  orbiculare. 

The  OS  ORBICULARE  is  like  a  grain  of  fand,  and  is 
t!;c  fmalleil  bone  of  the  body:  it  is  a  medivin^  of  ar-. 
ticiilation  betwixt  the  incus  and  ftapcs. 

Tiu:  .sTAPi:s  I  or  ftirrup  is  well  named,  for  it  has 
a  V  ry  clofe  refemblance  to  a  ftirrup-iron  ;  the  little. 
head  is  articulated  with  the  os  orbiculare :  the  arch  of 
the  bone  is  exa^^Iy  like  that  of  the  ftirrup-iron,  but 
elegantly  grooved  within,  fo  as  to  give  lightnefs  to  the 
I;one.     The  bafe  anfwering  to  that  part  of  the  llirrup- 

*   Sec  pbte  9.  fig.  1.  b.  f  Sec  plate  4.  ^g.  i.  d, 

J  Sec  plate  9.  fig.  1,  e, 

iron 
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iron  upon  which  the  foot  refls^  is  not  perforated,  nor 
is  it  of  a  regular  form^  but  is  fiat  on  one  fide,  corre- 
fponding  with  the  foramen  ovale.  It  is  this  bafe  of  the 
bone  which  is  attached  to  the  membrane  ftretched  over 
the  foramen  ovale. 


CONNECTION    AND    MOTION   OF* THESE    BONES. 

The  malleus  hanging  on  that  part  which  we  have 
called  the  neck  of  the  bone,  has  the  long,  handle  or. 
body  of  the  boric  ftretched  down  upon  the  membrane 
cf  the  tympanum.  It  is,  confcquently,  deftined  to 
receive  the  ofcilations  of  that  membrane. 

Hie  head  of  the  malleus  is  fo  articulated  with  the 
incus,  that  the  degree,  of  motion  communicated  to  that 
bone  is  much  encreafed. 


»^ . 


From  this  fchemc,  we  fee,  that  the  licad  of  the 
malleus  is  fo  articulated  with  the  body  of  the  incus, 
that  the  qentre  of  motion  of  the  incus  is  in  a  line 
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dra^in  through  the  centre  of  its  bodj,  amd,  confe- 
quently,  that  the  extremity  of  the  long  procefi^  to 
which  we  fee  the  os  orbiculare  and  ftapes  attached^ 
moves  through  a  greater  fpace  than  that  which  receives 
the  impulfe  of  the  head  of  the  malleus.  Thus,  a  very 
fmall  degree  of  motion  communicated  by  the  head  of 
the  malleus  to  the  body  of  the  incus,  muft  be  greatly 
encreafed  in  the  extremity  of  the  long  proccfs  of  the 
incus,  and,  confequently,  this  mechanifm  of  the  bones 
eflentially  aflifls  in  giving  flrengtb  to  the  vibration 
which  is  tranfmitted  in^x'ard  to  the  feat  of  the  nerve. 

The  OS  orbiculare  ftands  fimply  as  a  link  of  conunu« 
nication  betwixt  the  extremity  of  the  incus  and  the 
upper  part  of  the  ftapes,  and  its  ufe  is  evidently  to 
promote  the  accurate  and  perpendicular  motion  of  this 
long  lever  of  the  incus  upon  the  head  of  the  ftapes : 
for,  if  this  bone  had  not  been  fo  placed,  the  motion  of 
the  long  lever  of  the  incus  mull  have  given  an  obliquity 
to  the  impulfe  upon  the  ftapes.  The  bafe  of  the  flapes 
almoft  completely  fills  up  the  foramen  ovale.  It  is 
feared  on  a  membrane  which  is  ftrctched  over  the 
foramen  "^^  The  llapes,  then,  acts  like  a  pifton  on  a 
membrane  of  much  lefs  circuonference  than  that  of  the 
membrana  tympani.  From  all  which  confiderations, 
we  may  learn  how  much,  and  how  ftrongly,  the  agi- 
tation of  the  air  in  the  outer  canal  of  the  ear  is  en- 


*  V.tlfalva  lias  the  following  ohfervation  ;  fee  page  24^  *•  Olim 
**  naxqiic  in  cujnft^am  furdi  cadaverc  furdit«ti8  caufam  in  co  fitam 
•*  invcni  nempc  quod  indlcata  mco^brana  in  fubflantiam  offcam  itt- 
**  diirata,  uniim  conllnuatum  os  contlitucbat  cum  bafi  flapedis  ct 
**  marg'nc  fcaclirx  ovalis." 

creafed, 
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cmfe^  fcfefore  it  ftrik^  uf^ion  the  fluids  of  ibe  It* 
byrinth.  ,  :    * 

■   ■    ..... 

OF   THE    MUSCLES   WITHIN    THE'+YM^AnUM  *. 

• 

The  laxator  tympaiU  runs  in  a  fiiTurt  of  the  tem- 
poral bone  on  the  outfide  of  the  euflachean  tube,  atnd 
is  inferted  into  the  long  procefs  of  the  nialleus.  Thy 
TENSOR  TYMPANif  runs  alfo  by  the  fide. of  the 
euflachean  tube ;  it  is  inferted  into  the  body  of  the 
malleus ;  it  is  a  long  and  flender  mufcle*  The  exter- 
nal or  fuperior  I  mufcle  pf  the  malleus,  wfaidi  is  de-* 
Bied  by  fome  anatomifts  to  be  (^  the  natuie  of  inufcle; 
comes  down  from  the  upper  part  of  the  tympanum, 
and  is  fixe^  by  a  fn)aU>  tendim  to  the  neck  of  the 
malleus. 

The  stapedius  j|  is  the  (milleft  mufcle^  and  is  ac« 
tached  to  the  Imallcft  bone.  It  hais  a  (mail  round 
fle&y  belly,  taking  its  origin  from  the  roiqrh  fide  of 
die  tympanum,  and  is  inferted  by  a  ihiall  round  tendon 
into  the  bead  of  the  ftapes. 

As  all  thefe  mufcles  are  inferted  either  into  the 
malleus  or  ftapes,  and  not  into  the  middle  bone,  it 
would  appear  that  their  operation  is  chiefly  upon  the 
membranes  of  the  tympanum,  and  of  the  foramen, 
ovale,  through  the  medium  of  the  bone  ipamediately  . 
sittached  to  them. 

*  Mufculus  procclTus  mikimi  malki.    Valfalva. 
f  Mufcuhit  procerus  majoris  mallei. 
X  Mufculus  proceflut  minoris.     VaUalnu 
II  This  mulcle  is  particularly  firong  io  the  hodc,  where  it  was 
firft  diCcovered  by  Cafierios. 

Mr. 
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. ..  Mr.' Home^  ia  the  Philofophical  Tranfadions  for 
180O9  aiferts,  that  the  membrana  tympani  is  mufcular ; 
that  its  fibres  run  from  the  circumference  towards  the 
c^tre ;  and  that  they  are  attached  to  the  malleus. 

But,  what  is  the  fuppofed  ufe  of  this  mufcular 
membrane  ?  Mr.  Home  (ays,  it  is  principally  by  means 
of  this  mufcle  that  accurate  perceptions  of  found  '^m 
communicated  to  the  internal  organ ;  that  it  is  by 
ineans  of  this  mufcle  that  the  membrana  tympani  is 
enabled  to  vary  its  degree  of  tenfion,  fo  as  to  receive 
the  vibrations  in  the  quick  fucceflion  in  which  they  are 
conveyed  to  it.  But  we  have  feen,  that  the  tenfion 
and  relaxation  of  the  membrana  tympani  is  already 
fufHciently  provided;    for   ^^  the  malleus  has  three 

mufcles  by  which  it  is  moved ;  one  of  them  is  called 

the  tenfor,  from  its  pulling  the  msilleus  inward  and 
"  tightening  the  membrane  of  the  tympanum;  the 
"  other  two  aft  in  an  oppofite  direftion,  and  relax  the 
"  membrane*".  We  fhould  naturally  fuppofe  this 
to  be  fuiEcient ;  but,  according  to  Mr.  Home,  thefe 
mufcles  aft  only  to  bring  the  membrane  into  fuch  a 
degree  of  tenfion,  as  to  enable  the  minuter  changes  of 
the  mufcular  membrane  to  have  their  full  effeft ;  and 
that  the  play  of  thefe  mufcles  gives  the  perception  of 
grave  and  acute  tones. 

But  the  more  favourite  idea  of  Mr.  Home  is,  that, 
upon  the  accurate  adjuflmcnt  of  the  membrana  tym- 
pani,  the  difference  between  a  mufical  car,  and  one 
wliich  is  too  imperfeft  to  diftinguifh  the  different 
fiotes  in  mufic,  depends  ;   that  this  judgment  or  taftc 

•  Mr.  Home's  Lecture. 
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M  owing  to  the  greater  or  lefs  degree  of  nicety  with 
which  the  mufcles  of  the  malleus  render  the  mufcular 
membrane  capable  of  being  truly  adjufted ;  if  the 
tenfion  be  perfefb,  all  the  vibrations  produced  by  the 
a^on  of  the  radiated  mufcle  will  be  equally  corredt, 
and  the  ear  truly  mufical. 

Mr.  Home  proceeds  upon  the  idea,  that  the  mem- 
brane of  the  tympanum  is  like  a  mufical  inftrument, 
or,  as  he  exprefles  himfelf,  like  a  monochord ;  but  he 
is  fundamentally  wrong  In  fuppofing,  that  it  requires 
a  more  delicate  organ  to  be  perceptible  of  mufical  tones 
than  of  articulate  founds  or  language. 

In  the  firft  place,  we  may  require  an  explanation  of 
the  ufe  of  that  mufcle  which  is  inferted  into  the  ftapes. 
This  ftapedius  mufcle  would  feem  to  have  the  fame 
ufe,  and  to  affeft  that  bone  in  the  fame  manner,  in 
which  the  mufcles  of  the  malleus  affeft  it.  Surely 
Mr.  Home  will  not  go  fo  far  as  to  fay,  that  the  mem- 
brana  feneftrse  ovalis  is  alfo  mufcular.  It  may  be 
further  worthy  of  attention,  in  confiderihg  this  fubjeft, 
that  whatever  affefts  the  membrane  of  the  tympanum, 
affefts,  alfo,  the  membrane  of  the  vcftibule ;  that,  if 
the  one  be  relaxed,  the  other  is  rendered  tenfe,  from 
the  clofe  conneftion  that  exifts  between  them  through 
the  chain  of  bones. 

In  the  paper  already  quoted,  the  following  cafe  is 
given,  as  illuftrating  the  manner  in  which  the  lofs 
of  the  natural  action  of  the  mufcles  affeds  the  ear,  in 
regard  to  its  capacity  for  mufic.  A  gentleman,  thirty, 
three  years  of  age,  who  poflcifed  a  very  correft  ear, 
fp  as  to  be  capable  of  finging  in  concert,  though  he 
had  never  learned  mufic,  was  fuddcnly  feized  with  a 

giddwefg 
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giddinefs  in  the  head,  and  a  flight  degree  of  ttumb- 
ne&  in  the.  right  (ide  and  arm*  Thefe  feelings  wient 
off  in  a  few  hours,  but  on  the  third  day  returned ; 
a}id  for  £everal  weeks  he  had  returns  of  the  tixm  fen* 
fations.  It  was  foon  difcovered  that  he  had  loft  his 
mufical  ear ;  he  could  neither  fi^g  a  note  in  tune,  nor 
in  the  (malleft  degree  perceive  harmony  in  the  per- 
formance of  others.  For  fome  tinxe,  he  himlelf 
thought  he  had  become  a  little  deaf,  but  his  medical 
attendant  was  not  fenfible  of  this  in  converfation. 
Upon  going  into  the  country,  he  derived  great  benefit 
from  exercife  and  fea-bathing. 

.  In  this  cafe,  continues  Mr.  Home,  there  appeared 
to  be  fome  affection  of  the  brain,  which  had  diminifhcd 
t|^e  a£Uon  of  the  tenfor  mufcles  of  the  membrana  tynir 
pani^  tjhrough  the  medium  of  the  nerve  which  regu- 
lates their  actions ;  this  gradually  went  off^  and  they 
recovered  their  adion. 

Another  cafe  is  given  of  a  young  lady  who  was 
feized  with  a  phrenzy  which  lafted  feveral  years, 
when,  from  being  without  a  mufical  ear,  ftie  came  to 
fing  with  tolerable  correffaiefs,  to  the  aftonifliment  of 
her  friends. 

Now,  to  me,  the  fymptoros  of  both  cafes  argue  an 
affeftion  of  the  brain,  and  of  the  nerves.  It  is  more 
probable  that  the  delicate  auditory  nerve  (hould  be 
affe£ted  in  fuch  a  difeafe,  than  that  the  portio  dura 
fliould  alone  be  affected. 

We  now  proceed  to  put  the  incorreftnefs  of  this 
reafoning  concerning  the  mufcular  power  of  the  mem- 
brane of  the  tympanum,  in  a  more  particular  point  of 
view.     Mr.  Cooper  was  led  to  pay  particular  attention 

7  to 
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to  theadion  of  the  membrane  of  the  tympanum,  horn 
being  confuUed  in  a  cafe  where  the  membrane  was 
loft  widi  little  injury  to  the  fun^n  of  the  organ  *. 
He  found,  that,  inftead  of  the  total  annihilatioti  of  the 
powers  of  the  organ,  the  gentleman  was  capable  of 
hearing  whatever  was  faid  in  company^  although  the 
membrane  of  both  ears  was  deflxoyed.  He  c6uld 
even  hear  better  in  the  ear  in  which  no  traces  of  the 

*  Cafe.  This  gentlenuR  had  been  attacked  at  the  age  of  ten 
yeari,  with  an  inflammation  and  fuppuration  in  his  left  eao  which 
continued  difchargiiig  matter  for  feveral  weeks:  in  the  fpace  of 
about  cwehre  months  after  the  (irfl  attack,  fymptoms  of  a  fimihr 
kind  took  place  in  the  right  ear»  from  which  matter  iflued  for  a 
eonfiderabk  time.  The  difcharge,  in  each  inftance,  was  thin,  and 
extremclf  offenfiTC  to  the  fmell ;  and  in  the  matter,  bones,  or  pieces 
of  bones,  were  obfenrable.  The  immediate  confequence  of  thefe  at- 
tacks wis  a  total  dcafnefs,  which  continued  for  three  months ;  the 
hearing  then  began  to  return ;  and,  in  about  ten  months  from  the 
hft  attack,  was  nftored  to  the  ftate  in  which  it  at  prefent  remain*. 
Hanog  filled  his  mouth  with  air,  he  clofed  the  nodnls,  and  con^ 
traded  tlie  cheeks ;  the  air  thus  comprefled,  was  heard  to  rufll 
through  the  meatus  auditorius  with  a  whiflling  noife,  and  the  haif 
hanging  from  the  temples  became  agitated  by  the  current  of  air 
which  Sffued  from  the  etir.  When  a  candle  wai  applied,  the  flame 
wm  agitated  in  a  fimilar  maHaer. 

Mr.  Cooper  than  pafled  a  probe  into  each  ear,  and  he  thou^t 
the  membrane  on  the  left  fide  was  entirely  deftrojed,  fince  the  probe 
ftruck  againd  the  petrous  portion  of  the  temporal  bone.  The  fpact 
ufuallf  occupied  hj  the  membrana  tympani,  was  found  to  be  an 
aperture  without  one  trace  of  membrane  remaining.  On  the  n^ttt 
fide,  aUb,  a  probe  could  be  pafTed  into  the  catity  of  the  tympaatim  | 
but  here,  by  conducing  it  aloag  the  fides  of  the  meatus,  foovt 
remains  of  the  drcumfercnce  of  the  membrane  could  be  diicovered, 
with  a  circular  opening  in  the  centre,  about  the  fourth  of  an  inch  in 
diamet'er.     SecTranf.  Roy.  Soc,  for  1800,  Part'I.  p.  151. 

membrane 
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membrane  remained.  This  gentleman  was  only  in  a 
final!  degree  deaf  from  the  lofs  of  the  membrane ;  but 
his  ear  remained  nicely  fufceptible  of  mufical  tones, 
for  he  played  well  on  the  flute,  and  had  frequendy 
borne  a  part  in  a  concert ;  and  he  fung  with  much 
tafte,  and  perfectly  in  tune/'  This  cafe  puts  afide, 
at  once,  that  theory  which  fuppofes  the  mufical  ear  to 
depend  on  the  minute  play  of  the  mufcles  of  the  tym* 
panum. 

It  appears,  then,  thaf  the  membrane  of  the  tym- 
panum may  be  deftroyed,  that  the  bones  may  be 
wafhed  out  by  matter  formed  in  the  tympanum,  and 
ftill  the  patient  retain  the  ufe  of  the  organ.  But  this 
is  only  while  the  flapes  retains  its  place;  for,  if  dus 
bone  be  alfo  deftroyed,  the  membrane  of  the  foramen 
ovale  will  be  deftroyed,  and  the  fluids  of  the  labyrinth 
be  allowed  to  flow  out,  or  be  otherwifie  loft.  We  fee, 
that,  if  the  chain  of  bones,  and  only  a  part  of  the 
membrana  tympani  be  left,  ftill  this  flired  of  mem- 
brane, if  it  be  not  detached  from  the  handle  of  the 
malleus,  will  vibrate  in  the  air,  and  communicate  thofe 
vibrations  through  the  other  bones  to  the  veftibule. 
We  fee,  alfo,  that  though  the  bones  only  remaui,  and 
though  they  be  detached  from  the  membrane  of  the 
tympanum,  the  found  will  ftill  be  communicated. 
We  fee,  that  a  rupture  of  the  membrane  will  not  deftroy 
the  organization  fo  far  as  to  prevent  the  hearing,  unlefs 
there  follow  clots  of  blood  or  inflammation,  fuppura- 
tion,  or  fungus.  When  Mn  Cooper  found  that  the 
membrana  tympani  could  be  torn  without  injuring  the 
organ,  he  did  not  ftop  fliort  in  his  inveftigation :  but 
as  he  found,  by  daily  experience,  that  obftrudion  of 

5  the 
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tht  euftachean  tube  caufed  dea&efs,  he  tliought  of 
pim&uring  tlie  membrana  tympani,  as  a  cure  for  that 
kind  of  dcafhefs.  He  expeded,  by  this  operation,  to 
^ve  elafticity  to  the  confined  air.  Accordingly,  by 
puxi£luring  the  membrane  of  the  tympanum  with  a 
Imall  trocar,  he  found,  with  much  fatisfadtion,  that 
the  hearing  was  inftantly  reftored  */  .  .      t 

VaUalva  made  a  good  difl:in£fcion,  when  he.  faid^- that 
the  membrane  of  the  tympanum  was  not  abfohitety 
neceflary  to  hearing,  but  only, .  to  perfed:  hearing^ 
We  have,  in  this  fad,  the  explanation  of  the  fdllbw- 
ing  circumllance,  amongft  many  others :  ^'  In  natuxali 
*'  furditate  a  conformationis  vitio  inter  tandum  ilkai 
experimentum,  (viz.  an  oiiiculi  et  membrana  tym* 
pani  aliquis  fit  ufus  auditum),  quqd  inc^nato^ 
^^  feliciter  fucceflit  cuidam,  qui  intrufo  auri  fcal^ip  m 
*'  aurem  profundiflime  difrupit  tympanum,  iregitque 
^*  officula  ct  audivit.*'  Bio/anus  Encberid.  AnaU  Hb.Jt(^ 
c.  4.  See  alfo  Bonetus  de  Aurium  Affed.  Obferv.  IV* 
Willis  alfo  knew,  that  the  deibru6Uon  of  the  membrana 
tympani  did  not  deprive  the  perfou  of  hearing.  ¥id» 
de  Anima  Brufgrum.  ;  i 

.  V-:i 

S  2.      OJR  THE    DISEASES   OP   TK£  TYMPANUM,     j 

Valfalva  denied  the  exiflence  of  periofteum  to  ihefe 

bones  of  the  tympanum,  while  he  aUoived  that  '^ii^ 

:.r3m 

*  I  am  only  afraid  that  fuch  pun6lum  will  not  contimic  opdi,  'tfi 
In  Vaifalva'f  experiments  tbey  healed  np  very  (boa.v    Butt  wbift 

tht  re  is  no  other  ingr^fs  and  efcape  to  the  air  in  the  tympanum,  but 
thiougii  the  punctured  hole,  it  may  tend  to  lceep.it  open. 

had 
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£x  i  minute  vefTels  dillributed  on  Atit  (uthteti  bdt 
r.ic:  v:!^!-:b  be  fuppofed  to  creep  along  iht  naked 


i>       ...        •  I  > 
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pendently  oF  any  mcmbraAl^  Thi^^  how- 
: :  connjLty  to  all  analogyii  Thdfe  bbbe^  as  i^rett 
i  rh?  civity  of  the  tympanum,  are  covered  "WiA  a 
t::*  kir.z  membrane  or  perioKeum,  ivhich,  after  a 
minute  injedion,  is  feen  covered  with  many  finaii  aad 
diftihd  vefiels,  as  well  as  with  intermediajcie  eictrivar* 
ckilar  eSufions  of  the  injedion,  as  happens  in  injeding 
in. other  membranes. 

When  the  tympanum  becomes  difeafed,  there  is 
fetid  matter  colle£ted>  the  membrane  of  the  tympanum 
btffers^  and  the  fmall  bones  are  fometimes  difchargcd. 
In  fuchacafe,  we  have  little  faither  to  do  than,  by 
injections,  to  prevent  the  matter  from  accumulating. 
But,  let  us  not  confound  this  iierious  caufe  of  de^efs 
with  the  (lighter  fuppufations  in  the  outer  paflage  df 
the  tube :  although  fuch  fuppurations  in  the  tube  of  the 
ear  are  apt,  wlien  negleQcd,  to  deflroy  the  membrane 
of  the  drum  or  tympanum,  and  to  fpread  difeafe  to 
thele  internal  parts. 

Authors  make  a  difplay  of  the  difeafes  of  the  mem- 
brane of  the  tympanum  under  tiie  titles  relaxatio, 
tenCo,  nimia,  indiiratio,  and  diruptio  tym.pani  *.  We 
have  feen  how  little  rupture  of  the  membrane  affeds 
the  hearing,  and  may  thence  conclude,  that  thefe  fan- 
taftic  imaginings  about  tenlion  and  relaxation  of  the 
membrane  defervc  little  notice.  The  idea  of  relaxa- 
tion of  the  membrane  of  the  tympanum,  I  have  no 
doubt,  has  arifen  from  the  efFed  of  cold  and  moift 

•  Sec  Du  Vcrncy  dc  Organo  Auditus,  p.  41. 

weather 
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\veather  in  injuring  the  hearing ;  but  deafnefs  from 
this  caufe  is  not  produced  by  relaxation  of  the  mem- 
brane  of  the  tympanum,  but  by  fwelling  of  the  mouth 
of  the  cuftachean  tube  *. 

■ 

Induration  of  the  membrane  is  lefs  of  an  imaginary 
difeafe,  fince  there  are  inftances  of  the  membrane  be- 
coming thickened  by  inflammation,  or  cartilaginous, 
or  offeous.  The  membrana  tympani  has  been  found 
to  adhere  to  the  extremity  of  the  incus  t«  Indepen- 
dently of  the  want  of  elafticity,  which  fuch  an  adhe- 
fion  muft  produce,  the  mechanical  effefls,  the  vibra- 
tion of  the  bones,  is  prevented,  and  a  degree  of  deaf- 
nefs is  inevitable. 

Fungous  or  polypous  excrefcences  from  the  glands 
in  the  outer  paflage  of  the  ear,  prefs  back  and  deftroy 
the  membrane  of  the  tympanum,  bi  the  cure  of  thefe 
by  the  knife,  cauftic,  or  ligature,  there  is  much  dan^ 
ger  of  injuring  the  membrane.  Fungous  tumors 
projed  from  the  membrane  itfelf.  A  ftroke  upon  the 
head  will  caufe  bleeding  from  the  ear.  This  is  often 
a  fign  of  concuffion  of  the  brain ;  that  is  to  fay,  a 
fhock  fo  fevere  as  to  rupture  the  membrane  of  the 

♦  "  Relaxatio  fit  ab  Iiumorc  fupcrfiuo  qui  mcmbranam  hanc 
•*  htJine<llat  ct  fymptoma  hoc  communitrr  cum  obftru6iion«  mca- 
**  tus  ex  tumore  glandularum  conjundlum  eft,  de  qua  jam  fupra 
<*  di^um  eft :  multum  autcm  facit  ad  difiBcuIcalem  audicndi  in  per- 
**  fonis  qux  dcfluxionibui  catarrhofis  obnoxias  funt  et  per  eandem 
"  rationem  auftri  nebulae  et  aer  pluvius  auditum  minuunt  ut  experirl 
'*  quotidie  pofTumus."    Du  Vemey  loc.  cit.  p.  41* 

f  See  the  London  Philofophical  Tranfaftions  for  i8oo>  Part  I. 
p.  5. 

Vol.  m.  Ff  t)^mpanum. 
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tympanum,  will  mofl;  probably  injure  the  brain*, 
after  bleeding  from  the  ear.  Sometimes  fuppuration^ 
follows  t ;  and  blood  flowing  thus  from  the  n^mbrane 
of  the  tympanum,  or  other  part  of  the  ear,  runs  back 
into  the  cavity  of  the  tympanum,  and,  filling  it  with 
coagulum,  caufes  deafnefs,  by  obftruding  the  free 
motion  of  the  bones  and  membrane.  Mr.  Cooper,  in 
a  cafe  of  this  kuid,  pundured  the  membrane,  and, 
after  a  difcharge  of  blood  which  continued  for  ten 
days,  the  hearing  was  gradually  reftored,.  It  is  fup- 
pofed  by  that  gentleman,  that  the  blood  efiufed  be- 
comes, in  fome  inftances,  organized,  fo  as  to  obliterate 
the  tympanum  caufmg  permanent  deafnefs.  1  think 
it  is  more  likely  that  the  blood  ha.s,  in  fuch  cafes,  de- 
ftroyed  the  mechanifm  by  fuppuration. 

The  danger  in  iiiippuration  and  caries  of  the  tympa- 
num is,*  that  the  difeafe  may  penetrate  backward  into 
the  maftoid  cells  and  labyrinth,  or  into  the  brain  itfelf  •, 
for  inflammation  and  fuppuration  fo  confined  amongft 
the  deep  recelTes  of  the  bone,  mud  give  great  torture, 
and  be  apt  to  extend  the  mifchief  to  the  brain,  or 
throw  out  matter  on  the  infide  of  the  cranium,  the 
efleft  of  which  muft  be  mortal.  Such,  I  think,  I  have 
feen  to  be  nearly  the  efFed  of  fuppuration  deep  in  the 
ear.  In  a  man  who  had  been  deaf  for  many  years, 
and  who  was  killed  by  a  fradure  of  the  (kuU,  I  found 
the  cells  cf  the  temporal  bones  filled  with  matter,  and 

*  When  Vaifalva  fouml  liic  ventricles  of  the  brain  fiiU  of  blood, 
and  blood  alfo  In  the  tympannm,  he  fiippofed  that  the  blood  in  the 
Inter  was  derived  from  the  brain  through  certain  foramina  which  he 
dilcovertd.     See  p.  30. 

f  Sec  Vallalva,  p.  16. 

a  thin 
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a  thin  greenifh  fluid  lay  betwixt  the  temporal  bone  and 
dura  mater. 

Valfalva  gives  us'  a  cafe  of  injury  of  the  head,  in 
vhich  the  patient  was  relieved  while  the  difcharge  of 
pus  by  the  ear  was  free ;  but  he  died  when  it  was  en- 
tirely fupprefled  *.  "^ 

But,  after  fuch  fuppuration  as  we  (hould  naturally 
think  mud  totally  deftroy  fo  delicate  an  organization^ 
we  are  fometimes  agreeably  furprifed  with  a  gradual 
recovery  of  the  funftion.  This  is  owing  to  the  nerve 
accommodating  itfclf,  or  becoming  f^nfible  to  a  lefs 
forcible  impreflion,  and  by  the  ear  acquiring  new 
properties.  I  already  mentioned,  that  the  deftriidUon 
of  the  mechanifm  of  the  tympanum  arofe  fcynetimes 
from  fuppurations  beginning  in  the  outward  ear ;  and 
we  may  fuppofe  that  the  apparatus  within  the  tympa- 
num, when  p^ally  hurt,  is  fometimes  capable  of 
being,  in  fome  degree,  replaced  by  a  natural  procefs  i 
of  which,  the  following  pafe  from  V^falva  is  a  remark*, 
able  proof. 

**  I  lately  examined  the  ears  of  a  woman  whofc 
hearing  had  been  much  injured  by  an  ulcer  of  the 
tympanum  and  caries  of  the  fmall  bone.  I  found  the 
ear  in  which  fhe  was  deaf  without  &  membrana  tympani, 
and  the  flapes  only  remaining  of  the  bones,  and  a 
fibrous  mafs,  like  an  excrefcence,  in  the  tympanum. 

*  VaKalva,  p.  83.  See  alfo  a  cafe  in  Donetus  de  Aurium  AfTcA. 
Obferv.  I.y  and  GuL  Ballontus  £pid.  et  Ephem.  lit).  2.  p.  270. 
When  the  matter  was  fupprefled^  there  dame  pain  of  the  head,  and 
weighty  which  yielded  to  no  remedy  ;  on  diflcdtion^  there  was  found 
An  abfcefs  within  the  (kuU.  In  Bonetus  loc.  cit.,  a  cafe  is  related, 
in  which  an  ignorant  furgeon  com  pre  fled  a  fiflnlous  ulcer  10  the  ear, 
and  fo  caufed  the  death  of  the  patient. 
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But,  in  the  tympanum  of  the  oppofite  ear^  I  fotyid  the 
membrana  tympani  almofl  entirely  eroded ;  fo  that  the 
malleus  and  incus  were  uncovered,  and  diftindly  feen. 
I  could  even  obferve,  that  the  long  procefs  of  the  incus, 
which  fliould  be  articulated  with  the  head  of  the  itapeiy 
was  fcparated  from  it :  but  nature  had  curioufly  rc- 
ftored  the  eroded  membrane*  Thus,  from  the  edge  of 
the  injured  membrane,  a  new  membrana  tympani  was 
obliquely  ftretched  acrofs  the  cavity  of  the  tympanum, 
fo  as  to  exclude  the  malleus  and  incus  from  that  cavity^ 
but  including  the  head  of  the  (tapes,  as  if  nature, 
finding  the  feparatcd  bones  no  longer  neceflary,  had 
attached  the  membrane  to  the  head  of  the  ftapes  *• 
We  have  already  remarked,  that,  when  the  organ  of 
one  fide  is  injured,  we  hear  fo  much  better  with  the 
other,  that  we  attend  only  to  the  fenfation  conveyed  by 
it,  and  negleft  the  duller  fenfation.  The  confequence  of 
this,  is,  that  the  bad  ear  becomes  worfe.  It  is  much 
like  that  effcft  whiqh  takes  place  in  eyes  by  fquinting* 


SECTION    III. 
OF    THE    LABYRINTH, 

The  labyrinth  is  the  internal  ear ;  the  proper  feat 
of  the  fenfe  of  hearing.  It  confifls  of  the  veftibule  or 
middle  cavity  ;  of  the  fcmicircular  canals  ;  and  of  the 

*  See  Vnlfalva  dc  Aure  Humana  Tracl.  p.  79.  In  thofc  deaf 
from  birth,  It  has  been  twice  found  that  the  i/icus  was  wanting.  Sec 
Bonettts  de  Jur.  Afft^.  Ohfirv,  IV. 

cochlea:, 
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cochlea*  It  has  its  name  from  thofe  cavities  and  tubes 
leading  into  each  other  in  fo  intricate  a  manner,  as  to 
be  followed  out  with  much  difficulty. 

We  underftand  that  the  cavities  hitherto  defcribed  in 
the  human  ear  contain  air,  and  communicate  with 
the  atmofphere :  but,  in  the  cavities  we  have  now  to 
defcribe,  the  nerve  is  expanded,.. and  there  is,  in  con- 
tact with  it,  not  air,  but  an  aqueous  fluid.  In  treating 
of  this  divifion  of  our  fubjed,  we  have,  firll,  to  attend  to 
the  forms  of  the  cavities,  as  feen  when  fcclions  are  made 
in  the  dry  bones  next  to  the  foft  parts  contained  in  thofe 
cavities ;  and,  finally,  to  the  diftribution  of  the  nerves. 
To  give  an  idea  of  the  exquifitely  delicate  and  complex 
ftni&ure  of  the  many  ^anals,  excavations,  openings, 
fulci  and  foveas,  of  the  bones  j  of  the  tubuli,  faccuH, 
and  partitions  of  the  membranes ;  and,  lafUy,  of  the 
foft  expandons  of  the  nerves,  without  the  afliftance  of 
plates,  would  be  impoilible.  Albinus,  in  his  acade« 
mical  annotations,  begins  very  formally  a  chapter  on 
the  ear  ;  but,  after  a  few  words,  difmiflfes  the  fubjecb, 
referring  merely  to  his  plates. 

The  vestibule,  or  central  cavity  of  the  labyrinth, 
is  of  an  oval  form,  and  about  a  line  and  a  half  in 
diameter  *•  It  has  two  remarkable  pits  or  hollows  in 
it,  and  has  numerous  foramina  opening  from  it  into 
the  neighbouring  cavities,  befides  leiTer  foramina  for 
tranfmitting  that  portion  of  the  nerve  which  is  diftri- 
buted  on  the  facs  contained  in  it.  One  depreflion  or 
fovea  is  in  the  back  and  lower  part  of  the  veftibule^  an<» 
pther  in  the  outer  and  fuperior  part  of  it :  the  one  is 

^  Pu  Vemey  CEuTret  Anatomiques, 

Ff3  circular, 
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circular,  the  other  femi-oval.  Morgagm,  and  othar 
anatomifts,  examining  the  dry  bones,  fpeculated  oil 
their  ufe  in  reverberating  the  found  in  the  cavity ;  but 
we  mud  not  regard  them  in  this  unnatural  ftate :  on 
the  contrary,  they  contain  in  the  living  fubjefb  mem- 
branous facculi  fiHed  with  fluid,  and  have  the  nerve 
expanded  upon  them.  That  foramen  over  which  the 
{tapes  is  placed,  and  which  is  called  the  foramen  ovale, 
tranfraits  the  vibration  into  the  veftibule.  For  the  fbra* 
men  ovale  opens  direftly  into  the  veftibule,  and  through 
the  veftibule,  only,  does  the  vibration  of  the  bones  in 
the  tympanum  reach  the  other  parts  of  the  labj^rinth. 

Semicircular  canals.  When  we  have  cut  into 
the  veftibule,  by  taking  away  that  portion  of  the  os 
petrofum  which  is  behind  the  meatus  auditorius  inter* 
nus,  we  fee  five  circular  foramina :  thefe  are  the  open- 
inf^s  of  the  femicircular  canals.  There  are  three  femi* 
circular  canals  ;  and  they  are  diftinguifhed  by  the 
terms,  the  fuperior  or  vertical,  the  pofterior  or  oblique, 
and  the  exterior  or  horizontal.  The  one  which,  in 
this  view,  is  neareft,  is  the  opening  common  to  the 
inner  ends  of  the  pofterior  and  fuperior  femicircular 
canals.  When  we  pafs  a  briftle  into  this  common 
foramen,  and  direft  it  upward,  it  pafles  along  the  fu- 
perior femicircular  canal,  and  will  be  feen  to  defcend 
from  the  upper  part  or  roof  of  the  veftibule,  almoft 
perpendicularly  on  the  foramen  ovale,  which  is  open, 
and  immedic^tely  oppofite.  If,  again,  we  pafs  a  briftle 
into  the  foramen  which  is  near  the  bottom  of  the  ca- 
vity, (and  which  will  be  juft  upon  the  edge  of  the 
frafture  that  has  laid  open  the  veftibule,  if  not  included 
in  it),  it  will  come  out  by  the  opening  common  to  the 

9  fiiperior 
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Aiperior  and  pofterior  femicircular  canaL  It  has  pafled, 
then,  along  the  pofterior  canal.  The  two  openings  of 
the  exterior  or  horizontal  canal  are  upon  the  back  part 
of  the  veftibiile ;  and  the  canal  itfelf  takes  a  circle 
which  brings  its  convexity  to  the  confines  of  the  maf- 
toid  cells.  Thefe  canals  are  formed  of  a  very  hard 
brittle  bone,  their  caliber  is  fo  fmall  as  not  to  admit 
the  head  of  a  common  pin ;  they  form  fomewhat  more 
than  a  half  circle ;  and  of  each  of  them,  one  of  the 
extremities  is  enlarged  like  the  ampulula  of  fifties. 
Valfalva  imagined  that  the  enlarged  extremities  of  thefe 
tubes  were  trumpet-like,  to  concentrate  and  ftrengthen 
weak  founds.  We  (hall  find,  on  the  contrary,  that 
there  is  in  the  human  ear,  as  in  fifties,  a  particular 
expanfion  of  the  nerve  in  thefe  extremities  of  the  tube, 
oppbfcd  to  the  circulatory  vibration^of  the  fluids  in  the 
canals. 

The  coqiiLE  a.  IT^/e  .tjl4M:^id^yjij^oa:  of  the  labyrinth 
is  the  coctilea.  It.  is  fo .  ^aS^  faMft  ^^^  refemblance 
to  the  ftiell  of  a  ihailj,..9r  j|P^.thf;:9f^  ^  which 
its  fpiral  lamina  t jMrh.^rQunv^  :  like  a  hanging 

flair.  It  has  been  9||^ufaelyti  hfiit  nqtiimplyf  defcribed ; 
and,  indeed,  there, caii^  l^tjtung  in^llm  Jifticult,  than 
to  defcribe  it  in  words*       '■'  ?  ■ 

When  the  os  petrpfum  is  .cq|t/(oqi.ai<QUful  the  coch- 
lea, it  is  feea  to  be  o^^'pytami^  ihap^.  and  to  con- 
iifl:  of  a  fcroll,  making  large .cir<^e$,afi. the  bafe,  and 
gradually  lefler  one^.jLowardathe^pex.  .It  is  formed 
in  the  mo(t  anterior  partof:  ):h{;.pff^3^MS^!tK|^  and  has 
its  apex  turned  a  liitle'  downward  and  outward ;  and 
the  bafe  is  bppofed  to  the  great  cul  de  fac  of  the  inter- 
nal  meatus  auditorius. 

Ff4  The 
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The  fpiral  tube,  of  which  the  cochlea  is  compo&d, 
fonns  two  turns  and  a  half  from  the  bafis  to  the  point ; 
and  it  confifts  of  the  fame  hard  and  brittle  matter  with 
the  femicircular  canals.  When  the  whole  cochlea  i> 
cut  perpendicularly  in  the  dry  ftate  of  the  bones,  and 
when  the  membranes  have  fhrunk  away  or  fppiled, 
the  fides  of  the  fpiral  canal  appear  like  partitions,  and 
are,  indeed,  generally  defcribed  as  fuch.  In  confe- 
quence  of  the  fpiral  tube  of  the  cochlea  having  its  fides 
cut  perpendicularly,  the  cochlea  appears  as  if  divided 
Into  three  circular  compartments  or  fucccOive  flages ; 
but  there  is  really  no  fuch  divifion  ;  becaufe  the  f{unl 
turnings  of  the  tube  lead  from  the  one  into  the  other. 


What  gives  particular  intricacy  to  the  ftrufture   of 

ihis  part  of  the  labyrinth,  is  the  lamina  spiralis. 

8    '  This 
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This  fpiral  partition  runs  in  the  fpiral  tube  of  the  Coch- 
lea, fo  as  to  diride  it  in  its  whole  length ;  and,  in  the 
frefh  ftate  of  the  parts,  this  lamina  of  bone  is  eked  out 
by  membrane,  fo  as  to  form  two  perfedly  diftind 
tubes.  Thefe  tubes  are  the  scalje  cocHLEiE }  they 
run  into  each  other  at  the  apex  of  the  cochlea ;  but  at 
the  bafe,  the  one  turns  into  the  veftibule,  and  the  other 
opens  into  the  tympanum  by  the.  foramen    |io- 

TUNDUM. 

In  the  middle  of  the  cochlea  there  runs  down  a 
pillar,  which  is  the  centre  of  the  circumvolutions  of 
the  fcalae.  It  is  called  the  modiolus.  This  pillar  is  of 
a  fpongy  ftrudure;  and  through  it  the  nerves  are 
tranfmitted  to  the  lamina  fpiralis,  and  fides  of  the 
cochlea. 

The  modiolus  opens  to^fards  the  apex  of  the  cochlea 
like  a  funnel ;  and  when  we  take  away  the  outward 
Ihell  of  the  apex  of  the  cochlea,  which  is  called  the 
CUPOJLA,  we  look  into  this  expaniio^  of  the  upper 
part  of  the  modiolus  as  into  a  fuimd }  it  is  therefore 
called  the  infundibujlum.  The  infundibulum  is  that 
part  which,  in  a  perpendicular  fe^on,  Tve  ihould  call 
Uie  upper  partition  *. 

The  fcalae  or  divifions  of  die  j^ural  tube  of  the  coch- 
lea^  have  a  communication  at  their  fmaller  extremities 
in  the  infundibulum ;  and  as,  again,  their  larger  ex^* 
tremities  do  not  open  into  the  fame  cavity,  but  one 
into  the  veftibule,  and  the  other  into  the  tympanvim^ 
the  vibmtihg  motion,  which  is  communicated  througk 
th^  cochlea,  muft  pafs  either  from  the  tympanum  into^ 

^  That  if  (uppojlog  the  cochlea  to  reft  .on  iu  bafc. 

■  *i 
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the  foramen  rotundum,  circulate  round  the  modiolus 
by  the  fcala  tympani,  pafs  into  the  lefler  extremity  of 
the  fcala  vefUbuli  in  the  infundibulum,  and  drculate: 
through  it  towards  the  bafe  of  the  cochlea,  until  it 
pafs  into  the  veftibule  ;  or  it  mud  pa(s  from  the  fcala 
veftibuli  into  the  fcala  tympani.     The  firft  is  the  opi- 
nion  of  Scarpa  and  others.     But  I  tnifl  it  will  after- 
wards appear,  that  the  ofcillations  of  found  are  in  the 
firft  place  conveyed  into  the  veftibule,  and  thence  cir- 
culate round  both  the  femicircular  canals  and  cochlea. 
In  the  dry  bones,  when  we  cut  into  the  cochlea, 
there  appears  a  fpiral  tube,  as  I  have  defcribed ;  witb 
a  partition  running  along  it,  and,  of  courfe,  taking 
the  fame  fpiral  turns  with  it  towards  the  apex.     This 
i^  the  boney  part  of  the  lamina  fpiralis ;  but,-  as  the 
itlembrahe  which  extends  from  its  circular  edge  quite 
acrofs  the  fpiral  tube  of  the  cochlea,  has  fhrunk  and 
fallen  away  in  the  dry  ftate  of  the  parts,  the  lamina 
fpiralis  is  like  a  hanging  ftair,  and  the  fcalae  are  not 
divided  into  diftinft  paffages.     In  this  bare  ftate  of  the 
fliell  of  the  cochlea,  when  we  cut  away  the  cupola  or 
apex  of  the  cochlea,  and  look  down  upon  the  infun- 
dibulum,  we  fee  the  extreme  point  of  the  lamina  fpi- 
J        rails  rifing  in  an  acute  hook-like  point. 

The  modiolus  or  central  pillar,  and  the  lamina 
fpiralis  which  encircles  it,  are  of  the  moft  exquifite 
and  delicate  ftrufture ;  for,  through  them  the  portion 
of  the  feventh  nerve  deftined  to  the  cochlea  is  convey- 
ed. To  fay  that  the  modiolus  is  formed  of  two  central 
bones,  is  faying  that  there  is  no  central  column  at 
all ;  or,  that  the  modiolus  is  the  cavity  feen  in  the 
bottom  of  the  meatus  auditorius :  and  to  afBrm,  at  the 
^  fame 
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feme  time,  that  the  modiolus  is  ^  nucleus,  axis,  or 
central  i»llar,  is  a  contradidion  in  t^rms. 

When  we  break  away  the  fliell  of  the  cochlea,  and 
break  oflF,  alfo,  the  fpiral  lamina,  we  iind  the  little 
funnd-like  depreffion  in  the  bottom  of  the  meatus  in- 
temus  reaching  but  a  little  way  up  into  the  centre  of 
the  cochlea. — ^We  find  this  depreffion  of  the  meatus 
auditorius  internus  perforated  with  innumerable  fmall 
holes ;  and  thefe  foramina  are  fo  placed  as  to  trace  a 
fpiral  line,  becaufe  they  give  paHage  to  the  nerves  go- 
ing to  the  fpiral  lamina,  and  muft  take  the  form  of  the 
dimitiifhing  gyrations  of  the  lamina  fpiralis.  In  the 
centre  of  thefe  lefler  foramina,  which  are  feen  in  the 
bottom  of  the  great  foramen  auditorium  internum, 
there  is  a  hole  of  comparatively  a  large  fize,  which 
pafles  up  through  the  middle  of  the  pillar.  The  mo- 
diolus is  formed  of  a  loofe  fpongy  texture,  and  refem- 
%\cs  the  turns  of  a  cork^fcrew ;  and  this  fpiral  direc- 
tion is  a  neceflary  confequence  of  the  lamina  fpiralis, 
being  a  continuation  of  the  fpongy  or  cribriform  tex- 
ture of  the  "modiolus. 

Internal  periosteum  of  the  labyrinth. 
We  find  that  the  veftibule,  the  femicircular  canals, 
and  cochlea;  befides  their  foft  contents,  which  we  have 
yet  to  defcribe,  have  their  proper  periofteum,  which, 
after  a  minute  injection,  appears  vafcular ;  and  this,^  as  it 
has  appeared  to  me,  is  particularly  the  cafe  with  the 
lad  mentioned  divifion  of  the  labyrinth.  I  fee  very 
confiderable  veiTels  diflributed  on  the  veftibule ;  par- 
ticularly,  I  fee  their  minute  ramifications  on  the  cir* 
cular  fovea,  while  very  confiderable  branches  are  feen 
fo  courff  ?dong  the  femicircular  canals.    In  the  cochlea, 

Ifee 
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I  fee  diftind  branches  of  veflels  rifing  from  the  root  of 
the  lamina  fpiralis,  and  arching  on  the  fcalae,  to  the 
number  of  ten  in  the  circle ;  and,  after  a  more  minute 
injection,  I  have  found  the  offeous  part  of  the  lamina 
fpiralis  tinged  redj  and  the  membranous  part  of  a 
deep  fcarlet  *. 

We  have  obferved  the  meatus  audito&ius  in- 
TERNUs  to  be  a  large  oval  foramen  in  the  poflericx' 
furface  of  the  pars  petrola  of  the  temporal  bone.  This 
tube  tranfmits  the  feventh  or  auditory  nerve«  It  is 
about  five  lines  in  diameter,  but  encreafes  as  it  pafies 
inward  ;  and  appears  to  terminate  in  two  deep  fovea, 
which  are  divided  by  an  acute  fpine.  But  the  audi- 
tory foramen  only  appears  to  terminate  in  thefe  fovea, 
for  they  are  each  perforated  by  lefTer  holes,  which  lead 
into  the  three  divifions  of  the  labyrinth,  whiUt  a  larger 
one  conveys  a  portion  of  the  nerve  through  the  cavi- 
ties of  the  temporal  bone  altogether,  and  out  upon  the 
fide  of  the  face.  This  larger  foi-amen  is  in  the  upper 
part  of  the  fuperior  and  leffer  fovea.  It  firft  afcends 
to  near  the  furface  of  the  petrous  part  of  the  temporal 
bonct,  and  then  defcends  and  turns  backward  and 
takes  a  courfe  round  the  tympanum  above  the  foramen 
ovale ;  and  clofe  by  the  pofterior  femicircular  canal. 
Its   termination  is   the   foramen   ftylo   maftoidcumj. 

•  In  a  preparation  before  me,  I  fee  a  confiderable  aitery  derived 
from  ihe  baGlar  artery,  and  entering  the  meatus  auditorlus  inlemus. 
From  this  trunk,  I  conceive  that  mofi  of  thefe  arteries  which  I  have 
defcribcd,  are  derived. 

I  In  the  foetus,  it  becomes  here  fuperficial. 
\  This  the  aqueduct  of  Fallopius. 

Where 
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Where  this  canal  of  the  portio  dura  advances  towards 
the  fnrface  of  the  pars  petrofa,  it  is  joined  by  a  very 
fmalt  canal  which  extends  from  the  videan  hole  on 
the  fore  part  of  the  inclining  face  of  the  bone :  again, 
after  it  has  paffed  the  tympanum,  it  is  joined  by  a  ' 
Ihort  canal  which  receives  the  corda  tympani,  after  it 
has  pafied  the  tympanum. 

The  other  foramen  which  is  in  the  upper  and  leffer 
fovea  of  the  meatus  intemus,  is  rather  a  cribriform 
plate,  as  it  is  a  deep  pit  with  many  foramina  in  it. 
Thefe  lead  into  the  veftibule,  and  form  the  macula 
CRiBRosA  vESTiJBULi  *.  In  the  inferior  and  larger 
fovea,  we  obferve  feveral  dark  fpots,  which,  when 
more  narrowly  examined,  are  alfo  diflinguifhed  to  be 
cribriform  plates,  or  colle£Uons  of  leffer  foramina.  We 
particularly  obferve  that  conical  cavity  which  is  per- 
forated with  many  little  pores  for  tranfmitting  the 
nerve  into  the  cochlea,  and  which  we  have  already 
menti#ned.  From  the  form  which  thefe  foramina  take, 
this  is  named  the  tractus  spiralis  foraminolosus. 
Thefe  foramina,  after  paffing  along  the  modiolus  coch- 
leae, turn  at  right  angles,  and  psifs  betwixt  the  plates 
of  the  lamina  ipiralis. 

Befides  the  traftus  fpiralis  foraminolofus,  the  bottom 
of  the  larger  fovea  has  many  irregular  foramina,  which 
are  like  cancelli :  for  very  delicate  fpfculse  of  bone 
fiand  acrofs  fome  of  them.  There  is  a  range  of  thefe 
foramina  which  ftretches  from  the  traftus  fpiralis. 
This  may  properly  be  called  the  tractus  calthra- 

•  See  Scarpa,  Plate  VII.,  fig.  i,  m. 

TUS 
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Tus  RECTUS  *  ;  they  do  not  ^lead  into  the  veiUbiile^ 
but  mto  the  b^inning  of  the  lamina  fjuralis,  where  it 
divides  the  two  fcaks  cochleae,  and  turns  the  orifice 
of  one  of  them,  (by  a  beautiful  curve),  out  into  the 
tympanum. 

I^earer  to  the  ridge  which  divides  the  two  foveas  of 
the  meatus  intemus,  there  is  a  little  pit  which  has  alfo 
a  cribriform  plate  (like  that  which  is  in  the  upp^  fo* 
vea,  and  is  called  macula  cribrofa) ;  oppofite  to  this 
point,  the  infide  of  the  veftibule  is  rough  and  fpongy ; 
it  tranfmits  a  portion  of  the  nerve  to  the  facculus  in 
the  hemifpherical  fmus  of  the  vefUbule  f. 


OF   THE   SOFT    PARTS    CONTAINED   IN    THE 

LABYRINTH, 

Within  the  veftibule,  femicirciilar  canals,  and  coch- 
lea,  there  are  foft  membranes  independent  of  the  pe- 
riofteum.  Thefe  form  facculi  and  tubes  which  contain 
a  fluid,  and  have  the  extreme  branches  of  the  portio 
mollis  diftributed  among  them.  Betwixt  the  foft  and 
organized  facculi  and  tubes,  and  the  periofleum  of 
the  ofleous  labyrinth,  a  watery  fluid  is  exuded. 

Sacculus  vestibuli.  The  hemifpherical  and 
femi-eliptical  fovese  which  we  have  defcribed  in  the  vefti- 
bule,  contain,  or  at  leafl:  receive  partially,  two  facculi. 
The  facculus  which  is  in  the  hemifpherical  cavity,  re- 
ceives the  liiofh  convex  part  of  the  facculus  veflibuli. 
This  fac  is  dillended  with  a  fluid,  and  is  pellucid,  and 

*  Traclu3  fpiralis  foraminulofi  Initlum.     Scarpa. 
f  Scarpa, 

fills 
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fills  the  greater  part  of  the  veftibule  ;  for  only  a  part 
of  it  is  received  into  the  fovea.  It  forms  a  complete 
laCj,  and  has  no  communication  with  the  other  fofc 
parts  of  the  labyrinth,  though  lying  in  contact  with 
'the  alveus  communis,  prefently  to  be  mentioned  ;  and 
being  furrounded  with  an  aqueous  fluid,  it  muft  re- 
ceive the  impreflions  of  found  in  common  with  them. 

Alveus  communis  ductuum  semicircularum. 
This  facculus  lies  in  the  femi-eliptical  fovea  of  the  vef- 
tibule, or,  like  the  other  facculus,  is  in  part  received 
into  it.  This  facculus  receives  the  extremities  of  the 
tubuli  membranacei  which  lie  in  the  femicircular  ca« 
nals ;  it  is  a  little  bag  common  to  them,  and  conne£l- 
ing  them  altogether,  as  in  fifhes :  it  is  filled  with  fluid, 
and  is  fo  pellucid,  as  to  be  diftinguifhed  with  much  diffi- 
culty  *.  Upon  prefling  the  common  fac,  or  the  am- 
pululae  of  the  femicircular  canals,  the  fluids  are  feen  to 
circulate  along  the  membranous  tubes  of  the  canals. 
Thcfe  two  facculi  in  the  veftibule  lie.  together,  and 
firmly  adhere,  but  do  not  communicate  ;  yet,  (as  may 
be  eafily  imagined),  they  cannot  be  feparated  without 
tearing  the  partition. 

Tubuli  membranacii.  The  tubuli  membranadi 
are  the  femicircular  tubes  which  pafs  along  the  offeous 
femicircular  canals,  and  to  which  the  latter  are  fub* 
fervient,  merely  as  fupporting  them.  They  are  con- 
neded  by  means  of  the  common  alveus  in  the  veftibule,- 
and  form  a  diftind  divifion  of  the  organ. 

*  Proprio  humore  (iirgidus  adeo  tranflucet  ut  ablongum  bnllu- 
hm  aercam  mentiatur.     Scarpa,  p.  47, 
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.  ■  :lfc-i«Bll"bA«WBd  by  anatomifts  formerly,  that  the 
^^BnM  dmEliw  the  pulp  of  the  nerve  expanded  on 
iikdr  pOi^alAn.  But  we  find,  on  the  comran-,  that 
AeineOfaniUntt  tebuli  do  doe  touch  the  bones,  but 
atJ  coctneded  with  them  by  a  tninfparent  cellular; 
^BtsaSbriint-Xikis  mucus.  Each  of  the  femicircuiar  mem- 
bi^Mis  tnbea  has  one  extremity  fwelled  out  into  an 
Ai^tdla  of  la  oral  form,  anfwering  to  the  dilated  ex- 
^tiaStf  of  thbfe  pflcous  tubes  which  we  have  already 
AiKHbed.  Theftfamputlx  have  the  fame  firudure  and 
HSi  Tffth  tJjofe  fonnerly  mentioned  in  defcribing  the  car 
ili'filfaet/  "When  the  central  belly  of  thefe  tubes  is 
[Miiftured,  bo(b  the  ampullae  aiid  the  membranous 
oiiids  faU  &cdiL 

BefiJfe^  tlK)&  tdTels  which  we  have  defcribed  running 
tfxig  iSie  Itenoftetim  of  the  cavities  ^f  the  labyrinth, 
^iflHs  alfo  plaj*  upon  the  facculi  and  membranous 
tubes.  The  ampullse  of  the  tubes  are,  in  a  partfculac 
maimer,  fuppUed  with  blood- veflels  ". 

In  the  COCHLEA  there  is  alfo  a  pulpy  membrane, 

-  independent  of  the  periofteum ;  but  of  this  I  can  iay 
nothing  from  my  own  diOeflion. 


*  "  Caetcrum  unlreTfum  hoc  canaliculoTUm  membraneonun 
'*  alnitjue  commun!*  machina  men  turn,  fiiiguifcria  laGs  innniltnrf 
"  quorum  cralliora,  circum  alveum  commuDcni,  rerpentino  iuceffiit 
"  ludont ;  crebra  et  conferta  alia  ampuiU  imprimit  recipiunt  ob 
"  quim  caufam  rubcllx  plcrumque  funt  gV  cruore  vcluti  fufiulic.** 
Sdipi,  p.  47. 


Sbct. 
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SECTION  IV- 


OF    THE   NERVE. 


As  the  feventh  pair  of  nerves  arifes  in  fevcral  fkfcl- 
culi,  they  form  what  would  be  a  flat  nerve,  were  it  not 
twifted  into  a  cylindrical  form,  adapted  to  the  fora- 
men auditorium  internum.  While  thefe  fafciculi  are 
wrapped  in  one  common  coat,  they  are  matted  to- 
gether. In  the  canal,  the  nerve  is  divided  nearly  into 
two  equal  parts*  ;  to  the  cochlea  and  to  the  veftibulum 
and  femicircular  canals.  Thofe  fafciculi,  which  are 
deftined  for  the  veftibule,  are  the  moft  confpicuous  ; 
and  on  the .  portion  deftined  for  the  ampullae  of  the 
fupeiior  and  external  canal,  there  is  formed  a  kind  of 
knot  or  ganglion. 

Before  the  auditory  nerves  pafs  through  the  minute 
foramina  in  the  bottom  of  the  meatus  auditorius,  they 
lay  aflde  their  coats  and  become  more  tender  and  of  a 
purer  white  colour ;  and,  by  being  ftill  further  fubdi- 
vided  -by  the  minute  branching  and  divifions  of  the 
foramina,  they  cannot  be  followed,  but  finally  expand 
in  a  white  pulpy-like  fubftance  on  the  facs  and  am* 
pullae.  We  muft,  however^  recoUeft  that  there  was 
a  difference  to  be  obferved  in  the  apparent  texture  of 
thefe  expanded  jierves  in  the  lower  animals :  we  may 
obferve  here,  alfo,  that  part  of  the  nerve  which  is  ex- 
panded on  the  common  belly  or  facculus  tubulorum. 


*  Of  the  portio  dun  we  have  already  fpoken« 
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is  fpread  like  a  fan  upon  the  outer  furface  of  the  fiic^ 
and  has  a  beautiful  fibrous  texture;  but  upon  the 
infide  of  the  fac,  upon  which  it  is  finally  diftributed^ 
it  lofes  the  fibrous  appearance.  We  muft  fuppofe  its 
final  diftribution  to  be  in  filaments  fo  extremely 
minute,  that  we  may  call  it  a  pulp ;  though  by  the 
term  it  muft  not  be  underftood  that  an  unorganized 
matter  is  meant. 

That  part  of  the  nerve  which  ftretches  to  the  am- 
pullae, immediately  divides  into  an  opaque  white 
mucous-like  expanfioii.  Beyond  thefe  ampullae,  there 
has  been  no  expanfion  of  the  nerve  difcovered  in  the 
membranous  tubes. 

The  facculus  veftibuli  *  is  fupplied  by  a  portion  of 
the  nerve  which  perforates  the  macula  foraminulofa  in 
the  centre  of  the  offeous  excavation,  or  that  which' 
receives  into  it  part  of  the  fac.  This  part  of  the  nerve 
is  expanded  in  a  fofL  mucous-like  white  matter  in  the 
bottom  and  fides  of  the  fac. 

A  divifion  of  the  nerve,  as  we  have  already  ex- 
plained, paffes  from  the  meatus  auditorius  internus 
through  the  cribriform  bafe  of  the  modiolus  into  the 
cochlea.  Owing  to  the  circular  or  fpiral  form  of  the 
foramina  when  the  nerve  is  drawn  out  from  the 
meatus,  its  extremity  appears  as  if  it  had  taken  the 
impreflion  of  thefe  foramina  from  the  extremities  of 
the  torn  nerves  preferving  the  fame  circular  form. 
Thefe  nerves,  paffing  along  the  modiolus  and  fcala: 
cochleae,  are  in  their  courfe  fubdivided  to  great  mi- 

*  i.  c.  In  oppofitlon  to  tke  facculus  tubulorum. 

nutcnefs. 
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nutenefs.  Part  of  them  perforate  the  fides  of  the 
modiolus,  whilft  others  pafs  along  betwixt  the  two 
plates  of  the  lamina  fpiralis,  and  out  by  the  minute 
holes  in  the  plates  and  from  betwixt  their  edges. 
Laftly,  a  central  filament  paflfes  up  through  the  centre 
of  the  modiolus,  and  rifes  through  a  cribriform  part 
into  the  infundibulum  to  fupply  the  infundibulum 
and  cupola. 

Where  the  nerves  pafs  along  the  lamina  fpiralis, 
their  delicate  fibres  are  matted  together  into  a  net- 
work. According  to  the  obfervations  of  Dr.  Monro, 
they  are  quite  tranfparent  on  their  extremities. 


Og^ 
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CHAP.    Vw 


OF  HEARING  IN  GENERAL. 

Wir£N  aerial  undulations  were,  by  the  experiments 
on  the  air  pump,  -firft  proved  to  be  the  caufe  of  founds 
philofqphers  looked  no  further  to  the  ftrudure  of  the 
ear  than  to  difcover  an  apparatus  adapted  to  the  •  re- 
ception of  fuch  vibrations.  When  they  obferved  the 
(tru&ure  of  the  menhbrane  of  the  tympanum,  and  its 
admirable  capacity  for  receiving  thefe  motions  of  the 
atmofphere,  they  were  fatisfied,  without  confidering 
the  immediate  objefts  of  fenfation.  In  the  fame  way, 
an  Ignorant  perfon,  at  this  day,  would  reft  fatisfied 
with  the  facl  that  found  was  received  upon  the  drum 
of  the  ear.  But  after  fo  minutely  explaining  the 
anatomy  of  the  ear,  it  becomes  us  to  take  a  general 
furvey  of  a  ftrufture  the  moft  beautiful  which  the 
mind  can  contemplate.  We  cannot  fay  that  it  furpaffes 
in  beauty  the  ftrufture  of  other  parts  of  the  body : 
but  the  parts  are  adapted  to  each  other,  in  a  manner 
fo  fimple,  efficient,  and  perfeft,  that  we  can  better  un- 
derftand  and  appreciate  the  harmony  of  their  ftnifture 
than  that  of  organs,  which  perform  their  fun£lions 
by  qualities  and  aftions  almoft  entirely  unintelligible 
to  us. 
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We  fee  that  the  external  ear  collefks  the  vibratioM 
of  found  as  it  moves  in  the  atmofphere  vi/ith  circular 
undulation  from  the  fonorous  body  :  here  we  may  ob* 
ferve,  that  where  the  neceffities  of  animals  require 
them  to  be  better  provided  with  this  external  part  of 
die  Qitgaii  than  man,  the  fuperiority  is  only  in  the 
(imple  perception  of  found  ;  while  man,  from  the  per- 
fection of  the  internal  organ,  excels  all  animals  in 
the  capacity  of  the  ear  for  articubte  and  muiical 
founds. 

From  the  external  ear  we  obferve,  that  the  trumpet- 
like tube  conveys  the  foimd  inward  to  the  membrane 
of  the  tympanum.  Behind  the  membrane  of  the  tym- 
panum, there  is  a  cavity  which,  in  order  to  allow  of 
the  free  vibration  of  the  membrane,  contains  air. — 
When  this  air  is  pent  up,  by  the  fwelling  or  adhefioii 
of  the  eudachean  tube,  the  elaflicity  of  the  air  is 
diminiflied,  and  the  membrane  prevented  from  vi- 
brating*. 

In  the  tympanum,  we  have  feen  that  the  operation 
of  the  chain  of  bones  is  to  encreafe  the  vibration  re- 
ceived upon. the  membrane  of  the  tympanum,  and  to 
tranfinit.it  to  the  membrane  of  the  foramen  ovale.  la 
the  cavity  of  the  tympanum  we  obferved  t^'o  foramina, 
the  foramen  ovale  and  the  foramen  rotundum,  both  of 
which  lead  into  the  labyrinth ;  but  one  of  them  (the 
foramen  ovale)  into  the  veftibule,  tlie  other  (the  fora- 
men rotundum)  into  the  fcala  of  the  cochlea :  now  it  be- 

*  Sec  Reehtrcbftf  &c.  relatives  o  Pcrgane  dt  Pome  Isf  a  la  pr9fmm 
fotion  Jcsfiutf  par  M.  Fcrolle^  Sodet.  R.  dc  McdcclnCi  torn.  iii. 
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comes  a  queftion,  whether  the  ofdllations  of  found  pais 
,b7  one  or  by  both  of  thefe  foramina  ? 

It  is  the  opinion  of  many,  that  while  the  chain  of 
bones  receives  the  motion  of  the  membrane  of  the 
tympanum,  the  motion  of  this  membrane  at  the  lame 
time  caufes  a  vibration  of  the  air  in  the  tympanum 
which  reaches  the  foramen  rotundum,  and  thus  conveys 
a  double  motion  through  the  cochlea. 

In  the  labyrinth  there  is  no  air,  but  only  an 
aqueous  fluid :  now  this,  we  have  feen,  conveys  i 
flronger  impulfe  than  the  atmofphere ;  ftronger  in  pro- 
portion to  its  greater  fpedfic  gravity  and  want  of 
elaflicity;  for  an  elaftic  fluid  like  air  may  be  com* 
prefled  by  concuflion,  but  an  inelaftic  fluid  muft  tranf- 
mit  fairly  every  degree  of  motion  it  receives.  But  if 
the  fluid  of  the  labyrinth  be  furrounded  on  all  fides ; 
if,  as  is  really  the  cafe,  there  can  be  no  free  fpace  in 
the  labyrinth,  it  can  partake  of  no  motion,  and  is  ill 
fuited  to  receive  the  ofcillations  of  found.  Againft 
this  perfeci:  inertia  of  the  fluids  of  the  labyrinth  I  con- 
ceive the  FORAMEN  ROTUNDUM  to  be  a  provifion. 
It  has  a  membrane  fpread  over  it,  fimilar  to  that  which 
clofes  the  foramen  ovale.  As  the  foramen  ovale  re- 
ceives the  vibrations  from  the  bones  of  the  tympanum, 
they  circulate  through  the  intricate  windings  of  the 
labyiinth,  and  are  again  tranfmitted  to  the  air  in  the 
tympanum  by  the  foramen  rotimdum.  Without  fuch 
ah  opening  there  could  be  no  circulation  of  the  vibra- 
tion in  the  labvrinth  ;  no  motion  of  the  fluids  com- 
municated  through  the  contiguous  facculi,  nor  through 
the  fcalsc  of  the  cochlea  j  becaufc  there  would  be  an 
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abfolute  and  uniform  refiftance  to  the  motion  of  the 
fluids. — ^But,  as  it  is,  the  provifion  is  beautiful.  The 
taiembrane  of  the  foramen  rotundum  alone  gives  way 
of  all  the  furfaces  within  the  labyrinth,  and  this  leads 
the  courfe  of  the  undulations  of  the  fluid  in  the  laby- 
rinth in  a  certain  unchangeable  direfUom 

To  me  it  appears,  that  to  give  a  double  dire£Uon 
to  the  motion  of  the  fluids,  or  to  the  vibration 
in  the  labyrinth,  far  from  encreafing  the  effed:, 
would  tend,  to  annihilate  the  vibrations  of  both 
foramina  by  antagoni2dng  them.  The  common  idea 
is,  that  there  is  a  motion  communicated  through  the  ^ 
membrane  of  the  foramen  rotundum  along  the  fcala 
tympani,  and  another  through  the  foramen  ovale  into 
the  veftibule,  and  through  the  veftibule  into  the  fcala 
veftibuli ;  and  that  the  concufliion  of  thefe  meet  in  the 
infundibulum  of*  the  cochlea.  But  as  there  is  nb 
fpace  for  motion  in  the  fluids  in  either  the  one  or 
other  of  thefe  trads,  the  vibration  muft  have  been  re- 
ceived in  the  infundibulum  at  the  fame  time  that  the 
motion  was  communicated  to  the  membranes  of  the 
foramen  ovale  and  rotimdum ;  for  if  a  tube  full  of 
water,  a  mile  in  length,  lofes  one  drop  from  the  ex- 
tremity, there  mufl  be  an  inftantaneous  motion  through 
the  whole  to  fupply  its  place.  The  evident  confequence 
of  this  double  motion  would  be,  (if  they  were  of  the 
fiune  ftrength)  to  fupprefs  all  motion  or  vibration  in  the 
fluids  of  the  labyrinth. 

But  we  have  fhown  that  the  ftrength  of  vibration 
communicated  to  the  foramen  ovale  and  foramen  ro 
tundum  are  not  the.  fame  :  for  the  mechaoilm  of  the 
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bones  in  the  tympanum  is  fuch  as  to  accumulate  a 
greater  force  or  extent  of  motion  on  the  membrant 
ovalis^  than  is  received  upon  the  membrana  tympani ; 
therefore  the  greater  vibration  which  is  conrniunicated 
through  the  medium  of  the  air  in  the  tympanum^  can- 
not be  fuppofed  capable  of  oppofmg  the  ftronger 
vibration  which  circulates  from  the  foramen  ovale 
through  the  labyrinth,  and  returns  by  the  foramen 
rotundum.  Befides,  the  air  in  the  tympanum  has  a 
free  egrefs,  and  cannot  therefore  ftrike  the  men&rane 
on  the  foramen  rotundum  forcibly. 

For  thefe  feveral  reafons^  I  conceive  that  the  follow* 
ing  account  of  the  manner  in  which  the  found  is  con- 
veyed is  erroneous  :— ^"  Et  quo  ad  zonam  cochleae 
^^  fpiralem  quoniam  altera  cochleae  fcala  in  vcitibulo 
^^  patet,  altera  a  fenestra  rotunda  initivim  fumit, 
^'  atque  earum  utraque  aqua  labyrinthi  repleta  eft,  ct 
*^  fcalce  in  apicc  cochleae  fimul  communicant,  zona 
^'  fpiralis  inter  duas  veluti  undas  fonoras  media,  a 
*'  tremoribus  per  vafim  ftapedis,  fimulque  ab  iis  per 
*^  membranam  fericjira  rotunda  advedlis  utraque  in 
^^  facie  pcrcellitur  et  una  cum  percillis  acauftici  ner^'i 
^'  per  earn  diftributis  contremilcit :  quibus  porro  om- 
*'  nibus,  in  ampullis  videlicet  canaliculorum  femicir- 
^'  cularium,  alveo  eorum  communi,  facculo  veftibuli 
^'  fpherico  et  lamina  cochleae  fpirali  acauftici  nervi 
*'  afiFcclionibus  auditum  contineri^  nemo  noi^  in- 
^'  ter.igit*/* 

As  to  the  immediate  feat  of  the  fenfe  of  hearing,  there 
cannot,  after  what  has  been  explained  regarding  the  di-i 

♦  Scarpa,  p.  6l, 
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ftxibudott  of  the  nerves,  remain  any  controverfy ;  though 
befiore  the  ftruSure  of  the  ear  was  fo  wellunderftoody 
licnae  imagined  thkt  the  vefUbule^others  that  the  middle 
part  of  the  feinicircular  canals,  was  the  feat  of  hearing ; 
others,  agaitf,  th^t  the  lamina  fpiralis  was  better  adapted 
for  receiving;  the  vibrations  of  found.  It  is  evident 
that  the  fofJL>expanfion  of  the  nerve,  in  all  the  three 
divifions  of  ^e.  labyrinth,  is  deftined  to  receive  the  un- 
dulation of  the  contained  fluids,  and  that  this  motion 
of  the  fluids  gives  to  the  nerve,  or  to  the  nerve  and  brain 
conjointly,  the  fenfation  of  hearing. 

Since  we  have,  in  fome  meafure,  traced  the  ftru£hue 
of  the  ear  from  the  animals  of  a  fimple  ftrufhire  to  thofe 
of  a  more  complicated  organization,  and  have  obferved 
fi3me  parts  of  the  ear  common  to  all  anintals,  fome 
peculiar  to  certain  orders ;  and  iince  all  haye  the  fenle 
of  hearing,  more  or  lefs  accut^,  it  becomes  natural  to 
du^e  what  are  the  parts  of  the  organ  the  mofl: 
eflEbntial  to  the  mere  perception  of  found,  and  what 
parts  conduce  to  a  more  perfe£):  (late  of  the  fenfe. 

All  the  external  apparatus  of  the  ear  is  not  neceflary 
to  give  the  animal  the  fimple  perception  of  found.-— 
There  are  many  dafles  of  animals  altogether  without 
them,  and  even  in  man  we  fee  that  they  are  not  ab- 
folutely  neceflary ;  fince  when  deprived  of  them  by 
^eafe,  man  ftill  enjoys  the  fenfe.  He  is  deprived  of 
po  eflential  variety  of  the  fenfation ;  he  is  capable  of 
perceiving  the.  diftindions  of  articulate  found;  and 
(till  poflefles  his  mufical  ear.  The  external  apparatus 
of  the  ear,  the  membrane  of  the  tympanum,  the  little 
bpQes,  and  even  the  external  ear^  only  receive,  con- 
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cetitrate,  and  encreafe  the  tremors  of  the  external  air, 
and  render  the  flightcr  impreffions  audible. 

It  would  appear,  that  the  fimple  fac  of  the  Tcflibute 
is  fufficietil  to  receive  the  impreflion  in  fome  animaU, 
and  that  in  many  the  vellibule  and  femicircular  canals 
form  folely  the  organ  of  hearing.  It  is  evident,  there- 
lore,  that  thefe  are  the  moft  cflential  parts.  We  fee 
alfo  an  intention  in  the  ftriO:  fimilarity  of  figure  and 
place  in  thefe  canals  through  all  the  varieties  of  animals, 
from  fifhes  to  man.  It  would  feem  to  indicate,  that 
there  is  in  their  form  and  pofition  a  peculiar  pro. 
vifion  for  the  ofcillation  of  found  producing  the  full 
cffeft. 

We  find,  however,  that  the  cochlea  is  imperfeft  in 
birds;  and  that  it  is  fully  formed  only  in  man,  and  in 
quadrupeds:  we  muft,  therefore,  conclude,  that  it  it 
fubfervient  to  the  more  exquifite  fenfations.  I  do  not 
conceive  that  the  cochlea  of  any  {isn  of  4be  *apai 
puticularif  coftdnces  to  the  befto^ing  dF  a  nt^dd 
car,  although  k  is  by  hearifig  that  "vn  ore  c^ble  ^ 
the  perceptions  <^ melody  «Qd  haitntmy}  and^oH  the 
charms  of  mnlic ;  yet  it  would  feetn^  that  this  depend 
upoii  the  nuad^  and  is  not  an  operaiioii  confined 
'  to  the  otgftn.  It  is  en^ed  in  a  very  diffegent  diigrtie 
by  thofe  wht^  futile  faulty  of  hearing  is  equally 
perfea  •. 

Even  after  ftddyblg,  trith^  ^t  di%tiic«j  ^^  a«t> 
tottiic^  ftmftuK  of  dK  ear, ««  camot  bM  b^  iAo^ArO 
in&  the  variedM  to  bt  fovioA  in  tht  ksAdm }  Ibr  «s- 

•  Set  fttJd'*  Eaqmry.  •       '    '- 
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ample :— "  The  ear  is  capable  of  perceiving  four  or 
*^  five  hundred  variations  of  tone  in  found,  and  pro- 
bably as  mamy  diflferent  degrees  of  (Irength  ;  by  com- 
bining thefe,  we  have  above  twenty  thoufand  fimple 
founds  that  differ  either  in  tone  or  (Irength,  fup- 
pofing  every  tone  to  be  pcrfed.  But  it  is  to  be  ob- 
ferved,  .that  to  make  a  perfect  tone,  a  great  many 
**  undulations  of  elaftic  air  are  required,  which  mull 
*^  all  be  of  equal  duration  and  extent,  and  follow  one 
^*  another  with  perfeft  regularity ;  and  each  undula- 
**  tion  muft  be  made  up  of  the  advance  and  recoil  of 
**  innumerable  particles  of  elaftic  air,  whofe  motions 
**  are  all  uniform  in  diredion,  force,  and  time.  Hence 
**  we  may  eafily  conceive  a  prodigious  variety  in  the 
fame  tone,  arifing  from  irregularities  of  it  occafioned 
by  conftitution,  figure,  fituation,  or  manner  of  ftrik- 
**  ing  the  fonorous  body ;  from  the  conftitution  of  the 
**  elaftic  medium,  or  its  being  difturbed  by  other 
•*  motions  ;  and  from  the  conftitution  of  the  ear  itfelf 
*•  upon  which  the  impreffioh  is  made.  A  flute,  a 
*•  violin,  a  hautboy,  a  French  horn,  may  all  found  the 
*'  fame  tone,  and  be  eafily  diftinguifliable.  Nay,  if 
•*  twenty  human  voices  found  the  fame  note,  and  with 
**  equal  ftrength,  there  will  ftill  be  fome  difference. 
•*  The  fame  voice,  while  it  retains  its  proper  diftinc- 
«*  tions,  may  yet  be  varied  many  ways  :  by  ficknefs 
**  or  health,  youth  or  age,  leannefs  or  fetnefs,  good  or 
*«  bad  humour.  The  fame  words,  fpoken  by  foreigners 
«*  and  natives,  naiy  by  diflferent  provinces  oi  the  fame 
^^  Mtion,  may  be  diftinguiflied  ••" 

♦  {leid'i  Enquiry,  p.  98. 

that 


44^  OF   H£ARIN<»      IN   SKNERAU 

That  this  variety  of  fcnfation  does  not  entirely  de- 
pend upon  the  ftrudure,  but  is  the  operation  of  the 
fenfc  and  intelleft  conjointly,  appears  from  the  long 
experience  \(fhich  is  rcquifite  to  give  th^*  perfefHon. 
Nature  is  bountiful  in  providing  the  means  of  limple 
and  acquired  perception,  but  the  latter  is  the  refult  of 
long  experience  and  contindbd  efibrt,  though  we  have 
loft  the  feeling  q{  its  being  originally  a  voluntiu-y 
effort. 
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C  rt  A  P.     VI. 

OF  THE  DISEASES  OF  THE  INTERNAL  EAR. 

• 

\j¥  all  the  caufes  of  deafnefs,  that  which  proceeds 
from  an  organiQidifeafe  of  the  brain  is,  of  courfe,  the 
moil  dangerous.  In  apoplectic  afiedtions,  with  faul 
tering  of  fpeech  and  blindnefs>  deafnefs  is  alfo  pro- 
duced by  the  general  affeftion  of  the  brain.  But  worft 
of  all  is  the  cafe  where  a  tumor  of  the  brain,  or  betwixt 
the  cerebrum  and  cerebellum,  compreffes  the  origin  of 
the  nerves  *.  I  have,  however,  obferved,  that  a  tumor 
in  the  vicinity  of  the  origin  of  the  auditory  nerve, 
though  it  ran  its  courfe  fo  as  to  prove  fatal,  had  rather 
a  contrary  effeft  on  the  organ  of  hearing ;  and  while 
the  pupil  of  the  eye  remained  ftationary,  and  the  man 
faw  indiftindly,  he  had  a  morbid  acutenefs  of  hearing* 
This  had  probably  been  produced  by  the  furrounding 
inflammation  havmg  extended  to  the  origins  of  the  au- 


*  Vidit  Claiiff.  Dom.  Drelmcurtius  Tumorem  fleatomitit  con* 
iiftentia  pygnique  magQitudine,  cerebrum  et  cerebellum  intetp  co 
pnecif  e  loco  ubi  conarium  utrique  fubfteritm'  choroidit  plcxui  alsit 
fpatio  fcmefiri  a  fenfibili  Ixfione,  cfccitatem  primo*  furditatcm  fub- 
iode,  omnium  dcnique  fenfuum  et  fundionum  animalium  abolici* 
onem  et  necem  ipiam  intulifTc. ''  Bonet,  ?ol,  !•  p.  123.  ob.  53. 
In  S^ndlfort  Obf.  Anatom.  Path,  toro.i.  p.  116.  there  is  an  in- 
flioce  in  which  the  auditory  serve  had  a  cartilaginous  tumor  ad* 
faerlng  to  it. 

ditory 
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ditory  nerves.  The  auditory  nerve  often  becomes 
morbidly  fenfible,  and  the  patient  fuffers  by  the  acute- 
^efs  of  perception,  or  is  diftreifed  with  the  tinnitus 
aurium,  which  is,  in  this  cafe,  analogous  to  the  flaflies 
of  light  which  fometimes  affe£t  the  eye  in  total  dark* 
nels,  and  which  thofe  experience  who  are  totally  blind 
or  have  catara£l.  So  morbidly  acute  does  the  fenfation 
fometimes  become,  that  the  flighteft  motion  of  the 
head  will  excite  a  lenfation  like  the  ringing  of  a  great 
bell  clofe  to  the  ear  *.  With  delirium,  vertigo,  cpi- 
lepfy,  byfteria,  the  encreafed  fenfibility  of  the  organ 
becomes  a  fource  of  painful  fenfation* 

In  apople&ic  affedions,  with  faultering  o£  fpeech 
and  blindnefs,  there  is  alfo  deafhefs ;  becaufe  the 
affedion  of  the  brain  is  general.  With  a  paralytic 
(late  of  the  mufcles  of  the  face^  there  is  dea&efs 
of  the  correfponding  ear,  if  the  aflfeftion  of  the  nerv« 
be  near  the  brain ;  which  is  explained  by  the  ftrift 
connexion  betwixt  the  auditory  nerve  and  the  nervus 
communicans  faciei.  From  obferving  the  courfe  of 
the  nervus  communicans  faciei  through  the  temporal 
bone,  and  its  connexions  in  the  tympanum,  we  under- 
ftand  why,  in  violent  tooth-ach  and  in  the  tic  douleu- 
reufe,  we  find  the  euftachean  tube  and  root  of  the 
tongue  afFefted.  The  ear  is  fometimes  affeded  by 
fympathy  of  parts  :  for  example — from  foulnefs  of  the 
ftomach  and  bowels  j   and  the  fame  reafon  may  be 

*  F.  Ho£Fman.  Confult.  tt  Rcfponf.  Caf.  xxxix.  Wc  muH  not, 
however,  take  his  reafoning  after  what  we  have  fcen  of  the  flrufturc 
of  the  ear,  that  the  vifcid  petuita,  feparated  in  the  concha^  cochlea* 
and  labyrinth,  refolved  into  halitus  endeavouring  to  efcape,  pro- 
duces the  fufurrus  et  tinoitus  aurlum. 

affigned 
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affigned  for  the  complaint  of  hypochondriacs,  that  they 
are  molefted  with  ftrange  founds.  And  in  the  cafe  of 
inteftinal  worms,  we  find  the  patient  complaining  of 
murmuring  and  ringing  in  the  ears  *.  Of  the  organic 
difeafes  of  the  labyrinth,  there  is  little  on  record.  U 
would  appear,  that  the  fluids  become  often  fo  akc^red 
in  their  confiflance  as  to  prove  an  abfolute  deftru^on 
to  the  organ.  Mn  Cline  found  in  a  perfon  deaf  from 
birth,  that  the  whole  labyrinth  was  filled  with  a  ful> 
fiance  like  cheefe. 

A  difeafe  of  the  auditory  nerve,  like  that  of  the 
retina  in  the  gutta  ferena,  is  no  unfirequent  com« 
plaint  t* 

We  ought,  at  all  events,  before  propofing  any  ope^ 
ration  on  the  ear,  to  obferve  whether  the  difeafe  be  no( 
in  the  feat  of  the  fenfe,  and  fuch  as  will  not  yield  to 
imy  pradice ;  otherwife,  as  in  the  more  important  ope* 
rations  when  done  in  circumflances  which  preclude  th^ 
poflibility  of  fuccefs,  the  public  is  imprefled  with  its  axi^ 
efficacy  and  danger,  and  we  are  precluded  from  giving 
relief  on  occafions  more  favourable  for  our  operations, 

Deafnefs,  in  acute  fever,  is  a  good  fign ;  becaufio^ 
lay  authors,  it  argues  a  metaflafis  of  the  morbific 
matter.   We  fhould  rather  fay,  be^aufe  it  argues  a  dimi* 

*  HofTmann.  Med.  Confult.  BoerhaaYc.  The  fympathj  li 
fdmetimcs  exerted  in  another  way-:  —  "  £x  mufices  tonitru  aut  fola 
**  meatuf  auditoril  cxtcmi  contre^UtiooCt  vomitut  urinac  inton- 
•*  tinentia.'*     Sauv. 

-I*  Dyfecoea  (atontca)  fine  organorum  fonos  tranfmtttentium 
Vitio  evidente.  Cullen.  Cophofis  Sauv,  Copbo/it  a  Paracufi  dif- 
llnguitnl:  ut  ^maurofis  ab  9mhlyopta  refpedHva.     Sauv. 

9  nution 
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nution  of  the  morbid  fenfibility  of  the  brain*.  Bat  the  for^ 
charge  of  the  veflels  of  the  brain  or  of  the  auditory  nerve 
vtU  aUb  produce  deafhefs  and  unufual  fenfations  in  the 
eat :  as  in  fuppreflion  of  the  menfes  and  haemorrhoids, 
in  furfeity  &c.  in  which  cafes  it  is  often  preceded  by 
vertigo  and  head-ach. 

There  occurs  a  very  curious  inftance  of  analogy 
betwixt  the  ears  and  eyes  in  the  following  cafes  :*- 
^  A  certain  eminent  mufician,  when  he  blew  the  Ger- 
man flute,  perceived  at  the  fame  time  the  proper  found 
of  it  and  another  found  of  the  fame  rythm  or  meafure^ 
but  of  a  different  tone.  His  hearing  feemed  thus  to  be 
doubled.  It  was  not  an  echo ;  for  he  heard  both  founds 
at  one  and  the  fame  moment :  neither  were  the  founds 
accordant  and  harmonious,  for  that  would  have  been 
fweet  and  pleafant  to  his  ear.  Having  foe  feveral  days 
perfifted  in  his  attempts,  and  always  been  fhocked  with 
this  grating  found,  he  at  laft  threw  his  flute  aiide.  The 
day  before  the  firft  became  fenfible  of  this  ftrange  aficc* 
tion,  he  had  imprudently  walked  in  a  very  cold  and  damp 
evening,  and  was  feized  with  a  catarrh  in  the  right  fide. 
Whence,  probably,  it  arofe  that  the  natural  tone  of  that 
car  was  altered :  the  found  appeared  more  grave,  and 
diflbnant  from  that  received  by  the  left  ear.  Having 
recovered  from  the  catarrh,  the  diftinft  hearing  of  his 
car  was  reftored." 

• 

♦  But  the  difficulty  of  knowing  when  the  deafoefs  if  the  rcfult  of 
difcafc,  or  raalconfonnation  in  the  parts  tranfmitting  the  found  to 
the  nerve,  and  when  in  the  brain  and  nerve,  has  led  to  more  uncer- 
tainty and  confufion  with  regard  to  the  fpecies  and  varietiet  of  the 
difordcrs  of  the  ear  thun  in  the  eye ;  where  the  traafptrency  ©f  the 
humors  alTift  in  the  definition, 

I  Sauvagc 
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Sauvage,  who  relates  this  cafe,  fubjoins  anoiiier  :— 
Very  lately/'  lays  he,  ^*  a  foreigner  came  for  advice 
in  a  iimilar  fituation*  He  complained  that  when  any 
piriba  fpoka  to  hira,  he  hevd  the  proper  found  of  the 
vmce,  and  at  the  fame  time  another  found  accompany* 
ing  it  an  ofbive  higher,  and  almoft  intolerable  to  him. 
As  it  muft  have  happened  that  If  the  accompanying 
found  had  preferved  the  true  ofhtve  above  the  voice^ 
and  been  fynchronous  with  it,  the  ear  would  have  re- 
ceived them  as  one  found,  and  been  pleafed  with  their 
concord :  it  is  probable  thgt  the  accompanying  found 
was  not  in  unifon  with  the  true«    Sauvage,  voL  iili 
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Smslliko  Cmdi  to  be  tbe  kaft  perfisft  of  Ae 

fenfes.  It  conveys  to  us  the  fimpleft  idea,  and  is 
the  lead  fubfenrient  to  the  others.  The  fenfations 
it  prefents  to  us  we  can  lefs  eafily  recall  to  me- 
mory; and  the  aflbciations  conne&ed  with  it  are 
lefs  precife  and  definite  than  thofe  of  the  fenfes  of 
hearing  and  feeing. 

Animal  and  vegetable  bodies,  during  thdr  life, 
growth,  putrifa£tion^  and  fermentation,  and,  moft 
probably,  all  bodies  whatever,  are  perpetually  givii^ 
out  effluvia  of  great  fubtlety.  .  Thofe^volatile  particles 
repelling  each  other,  or  being  diflfiifed  in  the  atmof- 
phefe,  are  inhaled  by  the  nofe,  and  convey  to  the 
pituitary  membrane  of  the  nofe  the  fcn&tion  of  findL 

Immediately  within  the  noftrils,  there  are  two  ca« 
vities  feparated  by  the  boney  partitbi^  which  has  been 

already  defcrSbed  in  treating  of  tht  bones*     Thefe 

•  ^-  •  -  •  • 
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Cavides  enlarge  as  they  proceed  inward,  and  opep 
backward  into  the  throat,  and,  confequently,  conunu^ ' 
nicate  with  the  mouth.  They  extend  upward  and 
iideways  into  the  cells  of  the  bones  of  the  face ; .  and 
the  pituitary  membrane  is  much  extended  over  tlhe 
furfaces  of  thefe  winding  pafTages,  and  over  the  ir- 
regular furfeccs  of  the  nofe,  formed  by  the  >piojeft* 
ing  cartilages  of  the  cethmoid  and  lower  ippngy 
bones;  which,  alfo,  have  already  been  fufSciently 
defcribed.  ... 

The  cavities  of  the  nofe  lead  into  many  cells  in  the 
bones  of  the  face,  which,  if  not  fubfervient  to  the 
organ,  aflifl  in  giving  vibration  and  tone  to  the  voice. 
The  cavities  of  the  nofe  are  continued  upwards  into 
the  frontal  finufes,  and  into  the  cells  of  the  o^thmoid 
bone ;  backward  and  upward  into  the  fphenoid  finuM 
and  upon  the  fides  into  the  antra  higmoriana  or  fmum 
of  the  upper  maxillary  bones.  .        .  *    . 

•  The  membrane  covering  the  furface  of  thefe.  bones 
is  called  the  membrana  schneideriaka,  the  mu- 
cous or  pituitary  membrane.  It  is  of  a  glandular 
flrudure,  or  is  lubricated  by  the  mucus  difcharged  by 
the  folicules  on  its  furface.  This  fecijetion  on  the 
furface.  of  the  membrane,  is  to  defend  its  delicate  and 
fenfible  (trudure  from  the  effects  of  the  air,  while  it 
preferves  the  fbifibility  of  the  fur^ce  and  the  delicate 
expanded  nerve.  It  feems  of  a  nature  to  allow  the 
effluvia  to  penetrate  it.  .  » 

It  appears  to  me,  that  a  very  particul^  provifion  has 
been  made  againft  the :  too  powerful  e6e£t  of  fmells 
^hik  the  membrane  is  inflamed,  and,  confequently, 
in  a  (late  of  great  fenfibiiity.    When  the  membrane  is 

H  h  2  inflamed. 
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,  the  fecretion  is  fo  altered,  that  the  effiuvi*  ' 
lenetrate  ib  ai  t:o  eSeO.  the  nerve  ia  its  fUce  gf  ] 
fenfibility. 

lave  already  defcribed  the  courfe  of  the  firft  j 
of  nerves  or  the  olfiiftory  nerves,  and  alfo  th(^ 
nches  of  the  common  nerves  whkh  are  diflributei  | 
J  membrane  of  the  nofe.  Thefe,  it  were  Ajper-' 
fluous  to  recapitulate  here.  It  was  fuggefted  as  tfat'1 
rnoft  probable  opinion,  that  the  olfactory  nerve  alonC 
is  fubfervieni  to  thefe  parts  confidered  as  the  organ  of 
fmelhng,  and  that  the  adventitious  brarchc*  fuppljf 
merely  the  common  fenfibility  which  the  nerves  bc- 
ftow  promifcuouily  over  tlie  body.  This  fenfible  and 
nervous  membrane,  and  thiri  glandular  and  fecreting 
membrane,  is  extremely  vafcular,  as  it  is  natural  « 
priori  to  fiippofe  j  and  this  vafcularity,  thii  glandular 
ftruilure,  and  its  expofed  (late,  makes  «  liable  to 
frequent  difeafe:  and,  wlwn  difea&d,  triien  tumon 
Uid  {K:4y{a  fokm^n  it,  we  nmft  never  ioTgct  tbe  tx- 
ftekit  ^hinHdk  and  delicacy  of  ^  furroundn^  bone^ 
Vhidi,  ^vhten  diey  iil-e  either  prcffi»I  iqxm  by  tuioon^ 
M-  iaVe  ^dteir  ftictiabnnes  eroded,  »e  fooa  tsaitf 
■d^Tttjed.  it  is  with  manifell  ddigiH  that  the  brgtt 
Vrhfcfa  fo  Jtaiticiibuily  admoniihts  ut  of  the  efia^ 
^ifitded  IB  AeGdr'we  breath,  fliouUhwre  be«n  ^MOl 
fa^  aA^n&MKto  ■&£  cuial  of  the  kiiig*.  It  «,  <B 
Ibtoefneftfitre,  ft-gtiandtDdR-luns^,  »  tW  leb^MlHy 
cf  the  tongue  guardi  the  atiirtciaiuy  •canaL  tiM 
khie  %w!6iifiiy  <of  dq^membiane  «i^  jpKftnwtbe 
leiifibUl^«f^4t«l^  orn  a 'fiil^nl,  in  ^UiOl^* 
c£«vk  '4ifbl^  aAft  the  nervts,  -k  arjdau}  4ar 

4ht 
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the  fenfe  is  loft  when  the  membrane  l>ecomes  dried. 
The  fenfibility  is  alfo  affefted  in  various  ways  by 
too  abundant  a  mucous  difcharge,  or  by  an  altera- 
tion of  its  natural  properties ;  by  the  infar£tion  and 
thickening  of  the  membrane,  as  in  ozasna;  by  ob- 
(Irudions  preventing  the  current  of  air  through  the 
nofe,  as  in  polypi,  &c. 


Hh3 


B  O  O  K    IV. 

Of  THE  MOUTH,  SALIVARY  GLANDS,  AND  ORGAN 

OF  TAST*:. 


.      tHAP.    I, 

OF   THE    MOUTfH   AND   TONGUE, 

Although  it  is  not  neceflary  to  fay,  that  the  mouth 
is  "  betwixt  the  nofc  and  chin,"  that  "  there  are  lips 
ferviceable  to  the  purpofes  of  fpeaking,  eating,  and 
drinking;"  though  it  be  not  neceflary  to  lay  it 
down  circumftantially,  that  there  are  cheeks  on  the 
face,  and  a  tongue  in  the  mouth  ;  yet  is  there  much 
important  anatomy,  and  very  ufeful  knowledge  necef- 
fary  to  be  acquired  here. 

Of  the  TONGUE,  it  is  only  neceflary  to  obferve  its 
form,  and  the  t^rms  ufed  in  its  defcription.  The  body 
of  the  tongue  confift:s  of  the  mufcular  fibres,  with  in- 
tcrmingled  fat  and  cellular  membrane ;  and  the  mufcles 
which  chiefly  compofe  it,  are  the  lingualcs,  ftyloglofli, 
and  genioglofli  mufclcs. 

The 
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"  The  BAU  ojf  tlie  tongue  is  conneded  with,  the  os 
hyoides* ' 

.  The  furfiice  ^plied  to  the  roof  of  the  mouth  is,  the 
DOJtsuM ;  and  on  this  fur&ce  there  is  to  be  obferved 
a;  middle  line,  dividing  the  tongue  into  two   lateral 
portions ;  a  divifion  which  is  very  accurately  preferved  in 
the.  diftributioa  of  the  blpod-veflels  and  nerves  of  either 
fide. .   On  the  dorfum,  towards  the  bafe,  the  furface  is, 
rough  with  the  papillse  maximae  and  foramen  caecum  of 
Morgagni. .  Thefe  papillae  are  like  fmall  glands  leated. 
in.  little  fuperficial  fofiulae,  fo  that  their  broad  mufh- 
room-like  heads  alone  are  feen ;  but  they  are  connefted. 
with  the  bottom  of  the  fofiulae  by  fhort  ftems  or  necks. 
This  is  altogether  a  glandular  apparatus.    The  foramen 
caecum  is,  in  truth,  only  an  enlarged  apparatus  of  the 
iame  kind,  for,  in  the  bottom  of  this  foramen, .  many 
glandular  papillae  (land  up;  and  in  its  bottom  fmall 
fwamina  have  been  obferved,  *  which  are  generally  con- 
ceived  to  be  the  mouths  of  fmall  {alivary  du&s  *•    This 
fiscreting  mucous  furface  begins  here,  towards  the  root 
of  the  tongue,  to  referable  the  glandular  ftru&ure  of 
the  oefophagus,   which,  by  bedewing  the  iurface  of 
the  morfel,   fits  it  for  an  ^y  paflage  through  die 
gullet. .  In.  this  roughnefs  of  the  root  of  the  tongue, 
there  feems  to  be  a  provifion.for  the  detenfion  of  the 
fiqpid  particles,  and  the  prolonging  of  the  fenlktions 
of  tafte. 

*  Vatcr,  who  injeded  thefe  doAt«  found  them  temiinaling  lo  m 
l^and  near  the  ot  h joidet ;  and  hit  opmion  was,  that  they  had  efcn 
m  connefiiott  with  the  thyroid  gland.  Hetflcr  was  of  the  fiune 
optnioo» 

Hh4  The 
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Itie  pmvtik  fftbtSaar  f6  ^  kftilA  OMftafy  lire 
divided  into  four  clafles.  j.  Thefe  larger  papilM  MfAB 
wt  rbdt  t>i  uie  t6n]^e  ktk  tilft  tfutitlrttt  ^  HA  miff  ftfs 
c^tiinftiidded  onth^itoiluhlbf  thfe  (M^iAtlfSU^ 
gokr  fotm.  is.  Ute  fbtagS^rAdi  Htb  fHkide  fiS^Km 
fbtihd  mere  Jbti^fi  rHi  ih«  M^$  ttM)r  ii«  AWi 
faemii^herical  ttuhid  pk))tll«,  «f  bf  k  eyltbdKiOl  iApli 
<\ldth  fth  obtufe  zpix.  llteft  bx«  ihtttfiNtfretl  itmmi| 
dbfe  ^d.  di^iiiota^  tim  tn«ft  fluM»bttl  bad  WilVtf  ftttf 

Dibit  imiportaUt  ))apilite»  hd1^ev«t%  iftrb  tikttte  ^JAIcA 
tfe  «ndotred  ivttfa  pfkuliar  fextfibtlity  to  fifSd  bMitt( 
A&y  Vfe  tb  ):«  tiiliihginlhitd  \>f  thdi"  9a|3ittibf  <t«« 
Atdib  and  birHianty  tapMi  the  )>bint  tad  t^  b^Oft 
t6hgu& 

"^e  tbh^  1^  ihvttled  "V^idi  ^e  tatit^e  VA  ¥Mb 
mucofum,  Ukc  the  Ikh  in  bdiCf  ^)afrt8.  Tl*  W*h» 
fiirface  of  the  tongue  is  fitnflar  to  Ae  gciietal  Kmftg 
membrane  of  the  mouth  being  a  VilteuB  lanfl  fettttflig; 
furface.  It  is  reflefted  off  upon  the  bbttbm  tf  th^ 
mouth.  It  forms  here  the  ftennlaA  lifagatt.  iThfe 
ligament  Teems  evidently  intended  to  limit  iflxc  tnbtioh 
of  the  point  of  the  tohgue  backwards.  C  ttefic\'C  ^ 
very  falle  opmion  has  mlicti  prevaSed,  that  the  IhoTN 
nefs  of  this  ligamcht,  ol-  Its  being  cbntillilfed  tbo  fit 
forward  toward  the  ^CnhX  of  the  tongde,  pttvexits  iht 
child  from  fucking.  The  tongue,  as  I  conceive,  •Wt>uld 
fufficiently  perform  the  neceffary  aftion  on  the  mother's 
nipple,  although  its  lower  furface  werfe  uhivdrfaJty  ad- 
hering  to  the  bottom  of  the  mouth.  But,  obfervc  thk 
bad  confequcnces  which  may  arife  from  cutting  tbk 

frenulum, 


fiNSflakmi,  £^om  the  iibftlteite  impditttnirf  of  die  mrieg 
«r  the  ii!«ikM&  ^rti  fafgooii.  The  ranlne  vein  or 
ffney^  iiHdth  tiiii3  tiear  ft  mty  beM^ 

continue  fucking  and  fwalloving  id  lywtl  blood ;  itul 
children  have  adually  died,  and  the  ftomach  has  been 
found  diftended  with  blood !  But  there  x^  another  more 
dreadful  accident  from  this  cutting  of  the  frenum  lin- 
guae. A  child,  fays  Mr.  F^t,  whofe  frenum  had 
been  cut  almoft  immediately  after  its  birth,  was  fu& 
focated,  and  died  five  hours  afterwards.  They  be- 
lieved that  the  operation  was  the  caufe  of  the  child's 
death ;  they  fent  for  me  to  open  the  body.  I  put  my 
finger  into  its  mouth,  and  I  did  not  find  the  point  of 
the  tongue,  but  only  a  mafs  of  fiefh,  which  flopped  up 
the  paflage  from  the  mouth  into  the  throat.  I  cut  up 
the  cheeks  to  the  mafeter  mufcles,  to  fee  what  had  be- 
cpme  of  the  tongue  ;*  I  found  it  turned  like  a  valve 
lipon  the  fauces,  and  the  point  aftually  fwallowed  into 
the  pharynx.  *^  Some  time  after,''  continues  Mr.  Pedt, 
^  I  was  called  to  the  child  of  Mr.  Varin,  Sellier  du  Roi, 
whofe  frenum  they  had  cut  two  hours  after  its  birth, 
and  who,  a  little  after,  had  fallen  into  the  fame  fitua* 
tion  with  the  child  I  have  now  mentioned,  and  was 
nearly  fuffbcated.  My  firfl  care  was,  to  introduce  my 
finger,  the  tongue  was  not,  as  yet,  entirely  reverfed 
into  the  throat.  I  brought  it  back  into  the  mouth ;  in 
doing  which,  it  made  a  noife  like  a  piflon  when  drawn 
out  of  its  fyringe."  Mr.  Petit  waited  to  find  the  effed 
of  its  fucking,  and,  after  hearing  the  adion  of  deglu- 
tidon  for  fome  minutes,  the  child  fell  again  into  the 
fame  fUte  of  fufFocation.    Several  times  he  reduced 

the 


OF   TM   MOUTH   AND  TONOUR. 

the  tongue,  and,  at  lall,  contrived  a  bandage  to  pre- 
fcrvc  it  in  its  place ;  but,  by  the  careleflhefs  of  the 
narfc,  the  acddent  recurred,  and  the  child  was  fuffo- 
cated  during  the  night. 
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CHAP.    II. 
OF  THE  SALIVARY  GLANDS. 

-  JL  urn  fources  of  the  faliva  are  veiy  numerous ;  the 
fiarotid  glands  or  fuperior  maxillary  gland,  and  foda 
parotidis ;  the  inferior  maxillary  or  fubmaxillary  glands; 
the  fublingual  glands  ;  and,  (according  to  the  opinion 
of  many),  the  glandular  folicules  of  the  root  of  the 
tongue :  the  palate,  and  even  the  buccinales  and  labi- 
ales,  or  glands  of  the  cheeks  and  lips,  are  alfo  to  be 
enumerated,  as  fources  of  faliva« 

The  PAROTID  GLAND,  as  its  name  implies,  is  that 
which  lies  near  to  the  ear.  It  is  the  largeft  of  the  £i- 
livary  glands ;  and  it  is  of  much  importance  for  the 
furgeon  to  obfenre  its  extent  and  connedions.  A  great 
part  of  it  lies  before  the  ear,  and  betwixt  the  ear  and 
jaW.  .It  extends- over  the  mafeter  mufde,  and  upward 
Ui  the  29gbma.  ;  But  there  is  aUb  a  great  part  of  it 
'which  lies  be|ovr  the  tip  of  the  ear,  and  betwixt  the 
flftgie  of  the  jaw  ^nd  the  madojd  proceft.  Its  furfacd 
js  unequal^  and  compofed  of  little  mafles  or  lobules  of 
gland,  imited  by  a  cellular  membrane.  The  dud  of 
this  ^buid  wa3  difcovered  by  Needham,  and  afterwards 
by  Steno :  it  is  very  often  trailed  Steno's  dud.  When 
}t  is  ipjeded  with  quick-filver,  the  branches  are  feen 
4iftributed  in  a  mod  beautiful  and  minute  manner 
junpngft  the  lobuU  of  the  gland,  and  iimilar  to  the 

branching 
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branching  of  veins.  Thefc  branches  have  a  dircfijco 
upward,  and  unite  into  a  trunk,  which  paOb  from  tbt 
upper  part  of  the  gland  acrofs  the  cheek  over  the  origin 
of  the  mafeter  mufde  :  it  then  pierces  the  buccinatoc 
mufclc,  and  opens  upon  the  inner  furface  of  the  check, 
oppofite  to  the  fecond  or  third  dens  molaris.  Thk 
du£t  has  ftrong  white  coau  ;  but,  ahhough  the  moudt 
of  the  duft  18  very  fmall,  the  duct  ilfclf  is  dclatablc  pf 
a  great  fize,  fo  that  tubes  of  a  confiderabla  fize  Hawe 
flipt  into  it,  and  been  burtod  in  the  body  of  tlif 
gland. 

The  soeiA  parotidis  Is  a  (mill  gland,  (wtucll, 
however,  it  by  no  means  con/lant),  feated  on  the  upper 
fide  of  the  du&  of  the  parotid  glami,  and  juft  under 
the  margin  of  the  cheek-bone.  It  opens  by  a  IdTct 
dufl  into  the  great  dud  of  Steno.  Sometimes,  bam* 
ever,  inAead  of  one  confiderable  gland,  there  ane  fe* 
vertl  &uU  eoes,  fattt4iaths«a«rieaf<facgicttdiifi^ 
■ad  vftmaf  iBCo  it  hf  fianeral  mimto  AiQm. 

Or  Tiu  jaBNAui.i.AiLT  AIT*  wawLwatvu, 
aunima.  The  ftbouudlbry  gbad  k  of  a  i^giibr  «a| 
figore;  k  lies  «a  iIk  tcMan^  tfw  4igiftiie  muftU^ 
«a4»4ifcnie4  by«lw  m^  «(  A»  lomr  Jgv,  «Ula 
k  ItgeamllyfiMiaeftelwitli,  or  iavolnt  the  ffMt  «f 
tlie  fectd  army.  It  h  npixAj  fob«l«t«A;  mai  Ik 
'  tiaSt  fuBa  (emngi  tetwean  die  gcmsglaCiw  ««4  W> 
tobyoldewy  and  «a4er  'the  ff^qruil  glud.  tW 
eporii^  «f^  frihwioKaary  dafti,  «r  diiAs«f  Wk«i- 
eon,  are  ««ry  «afily  d^Mnguifted,  They  epoa  «efif 
■«ar  each  other  «n  esch  fide  ^  Ak  ftetmrn  JkigUMt 
very  near  -fhe  ^ns  of  the  dentes  Judftvi;  f«  tfw  A^ 
appear  »  if  -^ed  4owa  by  the  freawn.    When  ^ift 


I 
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are  excited  to  difcharge  their  fluids,  they  become  a 
little  ere£tedy  their  patent  mouths  are  feen  diftindly, 
and  the  tortuous  courfe  of  their  pinal  in  the  bottom  of 
riieir  mouth  may  be  obferved.    , 

The  SUBLINGUAL  OLAND  is  of  a  flat  and  elongated 
form ;  it  lies  dole  under  the  tongue  between  the  gemo* 
hyo-gloflus  and  mylo-hyoideus  mulcles.  It  is  the 
fmalleft  of  the  three  great  falivary  glands.  The  two 
fublingual  glands  ftretching  dofely  imder  the  tongue, 
they  are  feparated  from  the  mouth  only  by  the '  mem- 
brane of  the  mouth.  They  have  no  large  dud,  but 
open  by  fmall  lateral  dudls,  with  loofe  pendulous 
mouths  upon  the  lower  furface  of  the  tongue.  Befidet 
the  lefler  glands,  which  every  where  are  found  under 
the  lining  membrane  of  the  mouth,  Hdfter,  Verdier,^ 
and  M.  de  Bordeu,  have  defcribed  a  glandula  molarisf 
feated  betwixt  the  buccinator  and  mafeter  mufdes. 

From  the  general  furface  of  the  lips,  tongue,  cheek, 
and  palate,  there  is  a  fluid  exhaled.  This  exhaling 
furface,  and  all  thofe  glands,  are  exdted  to  afUon  by 
the  fame  flimulus  with  the  membrane  of  the  mouth. 
The  faliva  moiftens  the  furface  of  the  mouth,  aflifts  in 
manducadon,  and  preparing  the  food  to  be  fwallowed 
and aded  upon  by  the  ftomach,,and  accderates  digef- 
tion.  As  the  mouth  is  an  exhaling  furface,  fo  is  it  aa 
knbibing  and  abforbing  furface. 


A 
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CHAP,     III, 

VELUM   PALATINUM;    UVULA;  ARCHES   OF  Trffe 

PAIJITE;   AND  AMYGDALA 

1  HE  VELUM  PENDULUM  PALATi  is  the  vafcular  and 
flefhy  membrane,  which,  hanging  frcHn  the  bones  of 
the  palate,  divides  the  mouth  from  the  fauces  and 
throat.  It  is  not  a  fimple  membrane,  but  has  betwixt 
its  laminae  many  glands,  which  open*  upon  its  furface 
by  little  patent  folicules,  and  is  thickened  and  (hrength- 
ened  by  mufcular  fibres :  fo  that  it  is  more  of  a  flefhy 
partition,  ftretching  backward  and  eking  out  the  palate, 
than  a  hanging  membrane. 

The  edge  of  the  velum  palati  is  not  fquare,  but 
turned  into  elegant  arches ;  and,  from  the  middle  of  the 
arches  of  the  palate,  hangs  down  the  uvula,  fo  named 
from  its  refemblance  to  a  grape.  It  is  a  large,  foft,  and 
glandular,  papilla,  peculiarly  irritable  and  moveable, 
having  in  it  mufcular  fibres,  and  hanging  from  the 
moveable  foft  palate.  It  feems  to  hang  as  a  guard 
over  the  fauces,  and,  by  its  fenfibility,  in  a  great  de- 
gree governs  the  operation  of  thefe  parts. 

The  ARCHES  OF  THE  PALATE   OR   FAUCES    dcfcCUd 

on  each  fide  from  the  velum  palati.  They  are  muf- 
cular fibres,  covered  with  the  foft  vafcular  and  folicu- 
lar  membrane  of  the  fauces  •.      There  are  two  on 

*  See  Tol.  I.  ConftriAor  IRhmi  faufciu"^  and  Palato-pharyogeus. 

each 
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each  fide.    TheTe  arches  ftand  at  fonte  diftance  from 

each  otber»  fo  that  the  ifthmus  of  the  fauces  refembles 

the  dooble-^iFched  gateway  of  a  citadel^  or  the  arched 

toof  of  a  caihedtal,  vhfa  the  uvula  hanging  a^  from 

the  caitral  union  of  fisur  f€inicircular  arches. 

i-igao. 


-n'-'l.-r.-.-Ai-.-f, 


fidund  the  foft  palate  is  the  opening  of  the  nofe  back- 
ward  into  the  throat.  Now,  the  ule  of  the  relum  is 
&at  in  fwallowing  it  may  be  dmm  up  like  a  valve 
upon  the  pofteriOT  opening  cf  Ae  nofe ;  and  there 
bdng,  at  the  fame  time,  an  a£daD  of  the  arches  of  the 
palats,  tfae.whole  is  bioug^  into  a  funnel  like  Hope, 
dniidipg  die  morfel  into  the  pharynx  and  gullet.  In 
dus  sSiim,  the  diredian  of  die  food  affi^  but,  in 
Tomitii]^,  the  vaWoIar-like  adioa  of  the  vdum  is  not 
Jo  accurate  \  and  ofien  the  nde  is  aflailed  vith  the 
cotttEDts  of  the  fiomach. 

AirroDAi.JE.  Under  the  velum  palati,  and  betwixt 
the  arches  of  dte  palate  on  each  fide,  lies  a  large  oval 
0and  of  the  fixe  and  lh^>e  of  an  ahnond.  Thefe  are 
the  tonfils  or  amygdalae    The  amygdala  is  a  mucous 

gland: 


gland ;  it  is  loo&ly  corerai  viib  the  invefUag  i 
brane  of  thcfe  paru :  ils  furlace  is  feen,  even  in  a  Utiag  ] 
periba,  to  be  full  of  Urge  cclb  like  lacunx ;  thefe  com* 
ntunicate;  aiui  the  leilcr  mouths  of  the  du£t$  epea 
into  them.     The  gl»id  is  pf  a    (ofi  relaxed  lUOure^ 

'  adapting  itfelf  to  ibe  exrenfive  motion  oif  .thofcpziti.' 

From  this  naturally  loofc  texture,  and  from  its  being 

a  vafcular  and  fecreting  body,  expofed  tu  the  inunediatc  " 

Ticiflittides  oiyiGuh^t  it  is  often  inflamed,  »nd  greatly 

I  Jmpedei-  the  aflioA  of  the  furroundbig  inufcular  fibres 

:ia  the -action  of  deglutition.     T'he  ufe  of  the  aniygdala  < 
b  evidently  to  lut»icate  the  pafT^e  of  the  throat,  and 
ficilinte  the  fwaUowing  of  the  luorfel ;  and,  for  this 
rtiSoTif  are  the  .mouths  of  its  du€ti  cellular  and  irre- 
gular, that  I  they  jnay  retain  the  mucus  until  ejected 

,-tty  thea^licD  of  degludtion.    In  thi«  operation,  the 

yamygdala  ait  affifUd  by  numeroas  leller  glands,' vhkh 
extend  all  over  the  arches  of  the  palate -and  pha»yn». 
But  thefe  are  parts  which  come  again  to  be  rec^ituliited« 
as  introdudory  to  the  account  of  the  ilru&ure  of  ih^ 
fidx^hagus  and  ftomach,  in  the  fucceeUiog  voluiue. 
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CM  At.    IV. 

I 

OF  THE  SENSE  OF  TASTING. 

On  the  fur&ce  of  the  tongue  are  to  be  obfen-ed  eteSt 
pq)iUfle*      In  thefe  the  extremities  of  the  guftatory 
nenre  are  expended^  and  they  are  the  feat  of  the  fenfii 
of  rafting.    Thefe  papillse  are  in  the  true  (kin  of  the 
tongue,  and  are  extremely  vafculan  They  are  co?ered 
by  the  rste  mucofum,  and  a  very  fine  cuticle,  and 
indeed  they  have  mudi  refemblance  to  the  papillse  of 
the  ikin;    while,  betwixt  thefe  papillas,  there  is  a 
fleece  or  down  bearing  a  |>erfe£t  analogy  to  the  vili 
of  the  ikia.    The  papillae,  which  are  the  orgadt  of 
tafte^  are  to  be  feen  on  the  p(Hnt  and  edge  of  the 
tongue,  and  confift  of  a  pretty  large  vafcular  foft  point 
which  projeds  from  an  opaque  and  white  Dieath.    If 
we  take  a  pencil  and  a  little  vinegar,  and  touch  or 
even  rub  it  ftrongly  on  the  furface  of  the  tongue, 
where  thofe  pajnlte  are  not,  the  fenlation  only  of  a 
cold  liquid  is  felt ;  but  when  you  touch  one  of  theft 
papillas  with  the  point  of  the  brufli,  and  at  the  fame 
time  apply  a  magnifying  glafs,  it  is  ieen  to  ftand  ereft 
and  nfe  conf{ttcuoufly  from  its  Iheath,  and  the  acid 
tafte  is  felt  to  pafs  as  it  were  backward  to  the  root  of 
the   tongue.       The  exquifitely  fenfible    papilla:  are 
placed  only  on  the  point  and  edge  of  the  tongue ;  for 
the  middle  of  the  tongue  is  rough,  and  fcabrous,  not 
Vol.  IIL  li  to 
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to  give  the  fenfation  of  tafte,  but  to  force  the  fapid 
juices  from  the  morfel,  or  break  down  the  folids 
againft  the  roof  of  the  mouth,  and  aflift  in  their 
folution.  The  more  delicate  and  vafcular  papillae 
would  be  expofed  to  injury  if  fituated  on  the  middle 
of  the  tongue.  Before  we  tafte,  the  fubftance  diflblved 
in  the  faliva  flows  over  the  edges  and  point  of  the 
tongue,  and  then  only  comes  in  contad  with  the  organ 
of  tafte. 

It  would  appear,  that  every  thing  which  affefts  the 
tafte  muft  be  foluble  in  the  faliva  ;  for  without  being 
diflblved  in  this  fluid,  it  cannot  enter  readily  into  the 
pores  and  inequalities  of  the  tongue's  furface. 

A  curious  circumftance,  in  the  fenfe  of  tafte,  is  its 
fubferviency  to  the  ad  of  f wallowing.  When  a  morfel 
is  in  the  mouth  and  the  tafte  is  perfed,  our  enjoy- 
ment is  not  full :  there  follows  fuch  a  ftate  of  excite- 
ment in  the  uvula  and  fauces,  that  we  are  irrefiftibly 
led  to  allow  the  morfel  to  fall  backward,  when  the 
tongue  and  mufcles  of  the  fauces  feize  upon  it  with  a 
voracious  and  convulfive  grafp  and  convey  it  into  the 
Itomach. — The  meafure  of  enjoyment  is  then  full- 
This  lad  fhort-lived  gout  is  the  acme.  Were  not  this 
appetite  of  the  throat  and  uvula  connected  with  the 
action  which  impells  the  food  into  the  ftomach,  the 
complete  enjoyment  of  the  fenfe  of  tafte  alone  would 
preclude  the  brutal  refource  of  the  Roman  feafts  :  but 
as  it  is,  the  connexion  of  the  ftomach  and  tongue  is 
fuch,  that  the  fullnefs  of  the  ftomach  precludes  the 
further  enjoyment  of  the  fenfe  of  tafte.  The  fenfes 
of  fmelliiig  and  tafte  have  their  natural  appetites  or 
relifli  J  but  they  have  aUb  their  acquired  appetites,  or 

delight 


OF    THE    SENSE    OF   TASTING*  47 1 

delight  in  things  which  to  unfophifticated  nature  arc 
difagreeable :  fo  that  we  acquire  a  liking  to  fnufF,  to- 
bacco, fpirits,  and  opium.  "  Nature,  indeed,  feems 
ftudioufly  to  have  fet  bounds  to  the  pleafures  and  pains 
we  have  by  thefe  two  fenfes,  and  to  have  confined 
them  within  very  narrow  limits,  that  we  might  not 
place  any  part  of  our  happinefs  in  them  ;  there  being 
hardly  any  fmell  or  tafte  fo  difagreeable  that  ufe  will 
not  make  it  tolerable,  and  at  laft,  perhaps,  agreeable  ; 
nor  any  fo  agreeable  as  not  to  lofe  its  relifh  by  conftant 
ufe.  Neither  is  there  any  pleafure  or  pain  of  thefe 
fenfes  which  is  not  introduced  or  followed  by  fome 
degree  of  its  contrary  which  nearly  balances  it.  So 
that  we  may  here  apply  the  beautiful  allegory  of  the 
divine  Socrates :  That  although  pleafure  and  pain  are 
contrary  in  their  nature,  and  their  faces  look  different 
ways,  yet  Jupiter  hath  tied  them  (q  together,  that  he 
who  lays  hold  of  the  one  draws  the  other  along 
with  it**' 
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OF  TOUCH   AND  OF   THB   SKIN. 

Dy  the  &nfe  of  touch  we  perceive  fevera!  qoalidei, 
and  of  very  different  kinds :  hardnefs,  foftneft,  figure, 
foUdtty,  modon>  extenfion,  and  heat  and  cold.  I^ow, 
although  heat  be  a  quality,  and  cold  the  privation  of 
that  quality,  yet  in  relation  to  the  body,  heat  and  cold 
are  diflinft  fenfations.  But  in  a  more  preclfe  accepta- 
tion of  the  term^  the  fenfe  of  touch  is  laid  to  be  the 
change  arifmg  in  the  mind  from  external  bodies  ap- 
plied to  the  ikin,  and  more  efpecially  to  the  ends  of 
the  fingers. 

To  underfland  the  organization  adapted  to  this  fenfe, 
we  muft  premife,  in  a  (hort  view,  the  ilru£hire  of 
the  ikin. 

OF    THE    SKIN. 

The  fkin  is  divifible,  by  the  art  of  the  anatomift^ 
into  four  laminae  or  membranes,  diflinft  in  texture  and 
appearance  as  in  their  function  or  ufe,  viz.  the  cuticle, 

or 
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or  epidtanis ;  the  corpus omcofum,  or  redculir  tiffiie; 
the  cutis  vera  dermis,  or  tree  fldn :  but  from  this  laft 
there  is  feparated  a  vaicular  membtane,  below  whidi 
is  the  organized  fur&ce  of  the  true  fldn. 

The  CUTICLE  or  epidermis,  or  scarf  Skm,  is- 
the  moft  fuperfidal  lamina  of  the  (kin :  it  is  a  tranf- 
parent  and  infeniible  peUcIe  which  fenres,  in  Ibme 
degree,  to  refift  the  impteflion  of  external  bodiet 
<m  the  furface  of  the  body,  and  to  blunt  the  other- 
vays  too  acute  fenfation  of  the  cutis  yenu  Irr 
man  it  is  Tery  thin,  unlefs  in  thofe  parts  which  are 
expofed  to  the  coftta^  of  hard  bodies,  as  the  palms  d 
the  haads  and  ibies  of  the  feet.  The  thicknds  of  the 
cucticle  there,  however,  is  not  altogether  die  effed  of 
hbowF  and  waHdng,  but  there  is  even  in  the  foetus  a 
provifion  for  the  drfence  of  the  ikin  in  thefe  places. 
This  is  particular,  thut  by  hbour  or  continued  preflur^ 
6B  the  cuttkle  it  dMs  not  abra^  and  become  thid 
aiui  tender,  but  tfaid^,  harder,  and  die  part  more  in* 
fenfflile,  fo  as  even  to  acquire  a  homy  hardnefs  and  tranf- 
patency.  Of  this  we  hove  asi  example  in  the  hands  of 
finiths,  and  in  a  remarkable  manner  in  the  feet  of  thofe 
who  have  been  accuftomed  lo  walk  bare-foot  on  the 
burning  (ands.  It  is  thus  a  prote£Bon  in  a  ftate  of 
natmre  i  but  when  the  foot  comes  to  be  unnaturally 
pinched  in  ihoes,  the  hard  leather  works  perpetually 
<m  a  point  of  the  toes,  excites  the  formation  of  cu0cle 
in  the  Ikin  below^  iiiuch  thrown  outward  by  fucceed* 
11^  layers  of  cudide,  at  laft  forms  a  ami  or  davus, 
and  which,  like  a  imall  nail,  has  a  broad  head  with  a 
conical  point  flioodng  into  the  tender  fldn. 

The  cyjfticle  is  perforated  by  the  extremities  of  the 
perfpiring  and  abforbing  veflels,  and  by  the  duds  of 

Ii3  the 
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the  glands  of  the  fkin.  Indeed,  when  the  fmail  pores 
of  the  ikin  or  foramina  are  examined  narrowly,  the 
cutticle  is  feen  to  form  (heaths  which  enter  into  them, 
and  which,  when  torn  out,  are  like  little  tubes  having 
a  perforated  point. 

.  When,  by  maceration,  the  cutticle  is  feparated  from 
the  Ikin,  as  we  draw  it  off  we  fee  little  proceffes  of 
the  cutticle,  which  enter  into  the  pores  of  the  (kin* 
.  Mr.  Cruickfhanks  enumerates  three  claffes  of  pro- 
ceffes :  there  appear  evidently  two.  The  firft  lines 
the  pores  through  which  the  hairs  pafs  :  thefe  are  the 
longcft,  and  generally  have  the  longeft  diameter. 
The  fecond  clafs  is  eafily  diftinguifhed  on  the  infide  of 
the  cutticle,  which  covers  the  palms  of  the  hands  or 
foles  of  the  feet,  or  indeed  on  any  part  of  the  cutticle; 
and  they  appear  in  regular  order  on  thofe  parts  of  the 
cutticle  which  correfpond  with  the  parallel  or  fpiral 
ridges  of  the  cutis.  The  furfacc  of  the  cutticle  is  uniform 
next  the  f];in ;  but,  on  the  outer  furface,  it  is  rough 
and  iquiuiivms.  Thefe  fquamse  are  the  portions  of  the 
cutticle,  which,  breaking  up,  are  rubbed  off;  and  thus 
there  is  a  pe?pctual  change,  by  the  formation  of  new 
cuiiicle  under  the  old,  and  the  abrafion  or  difquamation 
pf  the  old  furface. 

In  youth,  the  cutticle  is  thin  and  tranfparent;  in  old 
age,  it  becomes  thick,  rough,  and  furrowed : 


dcformem  pro  cute  pellcm 


J'endcntcifque  gcnas  et  talcis  adfpice  rugas 
Qualcis  umbriferos  ubi  pandit  tabraca  faltus 
I:i  \ciula  fcalpit  jam  mater  fimia  bucca. 


The 
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^  The'!NAiJLS  are  naturally  coimefted  with  the  cuttlcle, 
for  they  remain  attached  to  it,  and  feparate  from  the 
true  {kin  by  maceration  and  beginning  putrefadion. 
The  nails  are  to  give  firmnefs  and  refiftance  to 
the  points  of  the  fingers.  Although  they  take  a 
very  univerfal  adheiion,  it  is  chiefly  from  the  root  that, 
they  grow  and  fhoot  out  to  the  point  of  the  fingers,  to 
which  they  adhere  firmly.  Over  the  root  of  the  nail 
the  cutticle  proje£ls,  and  under  it  the  rete  mucofum  is 
extended ;  and  imder  this,  and  defended  by  it,  are- 
die  papillae  t)f  the  fkin  alfo. 

Like  the  cutdcle,  the  nails  are  without  veilels  or- 
fenlation :  they  are  undergoing  a  perpetual  growth,  and 
are  worn  down  by  labour.  When  cherifhed,  they  grow 
to  an  amazing  length,  and  curve  a  little  over  the  points 
of  the  fingers ;  and  ferve,  in  fome  nations,  as  a  mod 
unequivocal  fign  of  perfed;  idlenefs  and  confequent 
gentility,  fince  the  fingers  become  abfolutely  ufelefs. 
By  difeafe,  I  have  feen  very  large  crooked  horns  pro- 
jeding  from  the  ftool  of  the  nail  of  the  toes.  They  were 
thus  monftroufly  encreafed  by  fuperimpofed  laminae 
i}ioved  off  by  the  more  recent  ones» 


OF    THE    HAIRS. 

The  hairs  grow  from  a  bulbous  root,  feated  in  the 
cellular  membrane.  This  bulb  is  vafcular,  and  has 
Connection,  by  veffels,  with  the  cellular  texture.  It 
confifts  of  a  double  membrane ;  the  outer  is  a  kind  of 
capfule  which  furrounds  the  other,  and  flops  at  the 
pore  in  the  fkin,  and  does  not  form  part  of  the  hair. 

I  i  4  ^  Betwixt 
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Betwixt  tfaefe  capfulet,  there  it  m  ceUnfaur  tiffoB^  ttd 
thefpace  is  commonly  fonnd  filled  with  a  bloody  fluid 
In  the  bottom  of  the  inner  iac^  there  is  a  finaH  bodj^ 
called  monticule  by  Duvemey^  from  which  the  hair  it 
feen  to  arile ;  and  if  this  it  left  whea  the  bulb  of  the 
hair  is  pulled  out,  the  hair  will  be  regenerated* 
«  The  root  of  the  hairs,  &ys  Mr*  Wioflow,  is  covered 
by  a  flrong  white  membrane,  which  is  coxmeded  wiA 
the  ikin  and  cellular  membrane.  Within  the  root» 
there  is  a  kind  of  glue,  fome  fine  filaments  of  ndiich 
advance  to  form  the  flem  which  pafles  throu^  the 
fmall  extremity  of  the  bulb  to  the  ikin.  jl^  the 
ftem  pafles  through  the  root,  the  outor  merabraae  is 
elongated  in  form  of  a  tube,  which  clofely  inyefts  the 
ftem  and  is  entirely  imited  with  it.  And  many  authoa 
;igree,  that  the  hair  does  not  perforate  the  cutticle^  hat 
Ukes  bom  it  pierely  a  vagina  which  accompanies  it* 

R^TE    MUCQSUM. 

The  retc  or  corpus  mucofum,  lies  betwixt  the  cuttidc 
and  the  furface  of  the  true  ikin.     It  is  a  mucous  layer, 
pervaded  by  the  little  fibrillac  pafling  betwixt  the  fkin 
and  cutticlc,    I  confidcr  it  as  a  foft  bed  to  envelope  and 
preferve  the  paplllsp  of  the  {kin,  and  as  intended  to 
become  cutticle  in  due  fucceflion.     It  was  confidercd, 
by  Albinys,  as  of  a  nature  adapted  to  imbibe  the  fluids 
through  the  cutticle,  and  as  a  produdlion  of  the  cpi- 
dermist     M.  Meckel  believed  it  to  be  only  a  mucous 
fluid,  infpiffated  into  the  form  of  a  membrane ;  and 
that  it  was  diflblved  by  putrefaftion,  while  the  fkin  and 
cutticle  r^m^uned  firm.     It  is  the  feat  oi  colour  in  the 

ftip, 


flan^  and  is  of  a  ^flriiiie  tranfpareMy  ia  thtaRunOy  lad 
IB  tbe  iahabkiiita  of  teoqief  ate  cHmates.  tt  is  black 
ift  the  negro  j  Gq>per  coloured  in  tbe  mulatto ;  ydknt 
ia  the  Egyptian.  It  k  foppofed  to  piefefre  the  negro 
from  the  heat  of  the  cKmate ;  but  i  conceive  that  the 
ponrer  of  refifting  the  baneful  effeds  of  wann  climate^ 
muft  be  looked  for  in  other  conftkutiona)peculiarides  t 
for  certainly  a  fur£u:e  which  ahforbs  the  light  muft  pio- 
duce  heat  more  rapidly  than  a  white  one,  which  repekit. 
The  ladSes  know  dzat  the  efied  of  a  black  veit^  m  ia^ 
teafe  ibn-ihiney  is  ux  ficorch  tbe  cheeks.  The  reie 
■nicofam  changes  it&ftadesr  of -colour  in  Enropeaas^ 
irom  the  effe£k  g£  lights  asid  sometimes  makes  changes 
in  the  conftitutton^  a&  in  the  colour  of  the  asaolsa 
which  furround  the  nipple. 

Whik  the  rete  mucofmn  haa  its  pecolnr  tifo  of  de- 
fending the  delicate  f urface  of  the  papillse  of  tbe  ftia^ 
I  conceive  it  to  be  undcrgamg  a  perpetual  change ;  to 
be  thrown  off  in  fucceflion  from  the  vafoular  fur£ice  of 
the  Ikia,  and  in  its  turn  to  form  the  cutticle  by  its  outer 
layers.  The  inner  fitrfoce  of  die  reoe  mucofiun  is 
fofter  and  more  pulpy^  the  outward  filr&ce  more  allied 
to  the  cutdcle,  which  gives  occafion  to  Mr.CrBicfcftaoks 
to  fiiy  it  is  double^ 

Uiader  the  rete  smcofinD  and  on  the  forfitce  of  titt 
ikin,  there  is  a  foft  vafcular  membrane,  whidi  is  ftill 
above  the  porous  and  glandular  true  fkin.  It  was  firft 
demonftrated  by  ii^eftions  in  fiibjeds  who  had  died  of 
Imall-pox,  and  is  alio  fo  much  ftrengcbeaed  by  ocher  ki« 
flammatory  adions  of  the  vcfiekof  the  iUn^  as  to  be  ea« 
pable  of  dcmonfbadon^  It  was  at  firft  fuppofed  that  this 

vafcular 


478  OF   TOUCH    AND   OF   THE    SKIN. 

yafcuhur  membrane  was  the  rete  mucofum  fuccefsfully 
injeded ;  but  afterwards  it  was  found,  that  this  vafcular 
membrane  exifted  independently  of  the  rete  mu- 
cofum *.  Mn  Crujckfhanks  conceives  that  it  is  cuttick 
in  its  (late  of  formation,  and  that  the  rete  mucofum  is 
in  fact  a  cutticle  advancing  to  the  ftate  of  perfeft  ma- 
turation. But  I  ihould  rather  believe  that  this. is  a 
.vafcular  furface,  not  changeable,  nor  lofing  its  vafcu- 
.iarity  to  be  thrown  off  in  form  of  rete  mucofum ;  but, 
in.  itfelf,  the  organized  furface,  which  is  to  form  the 
rete  mucofum,  and  which  excretion  does  in  fucceffion 
become  cuticle.  This  vafcular  furface  of  the  ikin,  for 
fuch  I  mud  fuppofe  it^  although  it  be  capable  of  being 
feparated  by  long  maceration  and  putrefedion,  into 
fomething  like  a  diftind  membrane,  is  the  feat  of  the 
imall-pox  puflule,  and  probably  of  many  other  cuta- 
neous difeafes. 

There  are  three  laminae  above  the  true  (kin,  dif- 
tinguifhed  by  their  charafter  ;  the  cutticle,  the  rete  mu- 
cofum, and  the  vafcular  membrane  :  but  as  feme  have 
divided  the  rete  mucofum  into  the  lamina,  Mr.  Cruick- 
flianks  has  feparated  two  vafcular  layers  from  the  fur- 
face of  the  Ikin.  They,  who  are  fond  of  fuch  minute 
fubdivifioris,  may  thus  enumerate  five  laminae  or  mem* 
branes,  before  coming  to  the  porous  furface  of  the 
true  fkin. 


*  Mr.  Baynham,  who  difcovcrcJ  this  vafcular  furface,  conceived 
that  he  had  injcAcd  the  rete  mucofum.  We  are  to  find  the  further 
tlucidation  of  thi»  [.iece  of  anatomy  from  Mr.  Crulckfhanks. 
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OF    THE    TRUE    S^IN, 


The  true  (kin  is  the  denfe,  elaiUc^'s^d  yafcular  vfiem-, 
brane  which  is  under  thefe  outer  lamina,  ^Ires^dy^ 
treated  of.  While  it  has  firmnefs,  (Irength,  and  elaf-. 
ticity  to  defend  the  body ;  it  is  alfo  an  organized  fur- 
face,  as  important  in  its  function  and  the  healthy  a£tion 
of  the  fyftem  depending  upon  it  nearly  as  clofely  as  on 
the  aftion  of  the  lungs  and  furface  of  the  inteftines. 
.  The  fkin  is  denfe  on  the  outer  furface,  while  the  in- 
ternal layers  are  loofe,  and  gradually  degenerate  into 
the  cellular  fubflance.  On  the  lips,  eye- lids,  &c  the 
ikin  becomes  thin  and  tranfparent. 

We  have  to  attend  to  the  pores  and  villibf  the  (kin : 
on  narrowly  obferving  the  furface  of  the  fldn,  we  find 
it  irregularly  porous.  Thcfe  are  the  duds  of  febaceous 
glands,  which  are  lodged  in  the  ikin.  They  tranfmit 
the  hairs  alfo,  and  are  the  perfpiring  and,  probably,  the 
abforbing  pores ;  or,  at  leaft,  within  thefe  larger  pores 
it  is  probable  the  abforbing  and  tranfpiring  veffels  ter- 
minate. Thefe  pores  are  mod  remarkable  about  the 
nofe,  mouth,  palms  of  the  hands,  and  foles  of  the  feet. 
Into  thefe  pores  of  the  true  (kin,  as  we  have  mentioned, 
little  (heaths  of  the  cutticle  enter,  and  through  thefe 
(heaths  the  perfpiring  matter  muft  confcquently  efcapct 
But,  in  death,  the  aSion  of  the  perfpiring  veflTels  ceaf- 

^  ing,  the  pores  of  the  cutticle  arc  no  longer  pervious  to 
the  fluids,  and  there  is  no  perfpiration  oi:  exudation 
through  them. 

(^  The  vj8[iof  the  (kin  projeft  above  its  furface,  like  the 

pile  of  velvet.     They  vary  much  in  fize,  and  are,  in 

fome 
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PLATE    V. 

Fig.  I. 

I  HI  eye  with  the  cornea  cut  avray,  and  the  fderotic 
coat  di&ded  back  *. 

a.    Thi  oftic  nbryb. 

bt    The  SCLEROTIC  COAT  difleded  back,  lb  as  to 
ihow  the  veflek  and  nerves  of  the  choroid  coat. 

c  c  Th£  caiARY  NERvxs  fceQ  percuig  the  Iclcrotie 

coat,  and  paffing  forward  to  be  difixibttted  to 

the  iris. 
d.    A  finall  nerve  paffing  from  the  fame  fource  to  the 

fame  deftination,  but  appearing  to  give  off  no 

branches. 

;  See  ZinB,  Tab.  in 

ee.  Two 


■ 
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^^B 

,    Two  of  the  venjE  vorticosjC,                             ^M 

^H 

A  point  of  the  fclerotic  coat  through  which  the  ^B 

^H 

trunk  of  one  of  the  veins  had  paffed.                      ■ 

^H   ^' 

A  lefler  venous  trunk. 

^H 

The  orbiculus  ciliaris  of  Zinn  j  the  ciliary  liga* 

^H 

ments  of  others.     ■       . 

^^B 

The  IRIS. 

^V   ''' 

The  ftreight  fibres  of  the  iris. 

^H  '- 

A  circle  of  fibres  or  vcffels  which  divide  the  iris 

^v 

into  the  larger  circle  k,  and  the  leOer  circle  in. 

^^v 

This  points  to  the  lefler  circle  of  the  iris. 

^H 

The  fibres  of  the  leffer  circle. 

^^H 

The  pupil. 

^^K 

Fig.  2. 

A  difle£Uon  of  the  coats  of  the  eye,  as  they  apr 
|)eared  when  hung  in  fpirits. 

A.  The  OPTIC  NERVE. 

B.  The  SCLEROTIC  COAT  folded  back. 

c.    The  CHOROID  COAT  hanging  by  its  attachment  to 

the  fclerotic  coat. 
ID.    The  veffels  o(  the  retina  feen  as  they  appeared 

fufpended  in  the  fluid ;  the  medullary  part  of 

this  coat  being  wafbed  away. 
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EXPLANTION   OF  PlATE      VI. 

Fig.  I. 

The  LENS  covered  with  its  capfule,  and  minutely 
injefted  in  the  foetus  calf. 

A.      The  ARTERIA  CENTRALIS  RETIN-ffi. 

B.  The  fringe  remaining  with  the  margin  of  the  lens 
from  the  attachment  of  the  veffels  of  the  ciliary 
body. 

Fig.  2. 

This  figure  (hews  the  attachment  of  the  capfule  of 
the  lens  to  the-  membrana  pupillariSj  in  the  foetus 
calf. 

A.  The.  capfule  of  the.  lens  very  minutely  injeEted ; 

the  lens  has  been  allowed  to  efcapC)  and  the 
membrane  hangs  by  its  attachment  to  the  mem- 
brana pupillaris. 

B.  That  part  of  the  capfule  which  covers  the  fore 

part  of  the  lensi } .  in  which,  not  a  veiTel  is  to  be 
feen. 

c.  The  MEMBRANA  PUPILLARIS,  vcry  minutely  in- 
jefted. 

D.  The  IRIS,  to  the  circle  of  which,  the  membrana 
pupillaris  is  feen  to  be  attached,  and,  confe- 
qucntly,  to  clofe  the  pupil, 

S.      The  CILIARY  PROCESSES. 

Fig.  j^ 
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f  - 

Fic.  3. 

The  CIUAR.7  PROCESSES,  the  iris,  and  membrana 
PUPiLLARiSy  as  they  appear  in  the  human  foetus  of 
the  feventh  month. 


Fig.  4* 

The  appearance  of  a  vaflbl  which  took  its  courfe 
acrofs  the  pupil  in  the  fiiU  grown  foetus,  indicating, 
that  the  membrana  pupillaris  was  ftill  prefent,  although 
it  had  becotee  pellucid. 

Fio.  5. 

« 

A  fe£tion  of  the  optic  nenre,  to  fiiow  its  great  de« 
gree  of  vafcularity. 

A.  Hie  body  of  the  nerve  quite  red  with  injeOioiu 

B.  The  coat  of  the  nerve. 


EXPLAMATIOK   OF  PlATH      VIL 

Fio.  I. 

The  reprefentation  of  an  eye  with  a  cataraft,  dif- 
fered. 

A.    The  CORNEA  cut  from  the  fdcroric  coat,   and 
hangmg  by  a  (hred. 

B.  The 
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B.      The  SCLEROTIC  COAT. 

c.    The  IRIS. 

D.      The  OPAQUE  LENS   OF   CATARACT,  it   is   feCU  tO 

have  formed  an  adhefion  with  the  iris. 

r 

Fjq.  4. 

^This  figxire  repfefents  the  effed  of  couching  a  foft 
catarad.  The  needle,  inftead  of  depreffing  the  ca- 
taraft,  cut  it  into  three  pieces. 

A  A.    The  cut  etlge  of  the  sclerotic  coat. 

B.    The  CHOROID  coat,  and  ciliary  processes. 

c.  The  cataract  adhering '^o  the  ciliary  precedes  in 
three  diftinO:  i»eces. 

Fig.  3. 

This  figure  reprefents  the  place  Into  which  the 
couching  needle  muft  be  introduced. 

a.    The  pupil  feen  through  the  tranfparent  cornea. 

B.    The  iris. 

c.  The  NEEDLE,  with  the  handle  elevated,  fo  as  to 
deprefs  the  point. 

D.  The  lens  and  point  of  the  needle  in  outline ;  this 
reprefents  the  pofition  of  the  lens  when  depref- 
fed  :  to  complete  the  operation,  it  muft  be  car- 
ried a  little  back  before  withdrawing  the  needle. 


Vol.  in. 
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Fig*  4. 

,A  fcheme,  Ihe^mg  the  bad  effed  of  introducing 
the  needle  near  the  margin  of  the  cornea* 

A.  The  viTRieus  humor. 

B.      The  LENS. 

c  c*    The  CILIARY  BODY }  on  the  fower  parr>  tomly 
the  needle. 

DD.    The  IRIS. 

B.  The  anterbr  chamber  of  the  aqueous  humor. 

Fig.  5. 

Shows  the  fituation  of  the  cataraft  when  depreflfed. 

A.  The  ANTERIOR  CHAMBER  of  the  aqucous  humor. 

B.  The  POSTERIOR  CHAMBER  of  the  aqucous  humor. 
c.     "^rhe  iris. 

D.  The  viTRious  HUMOR  occupying  the  feat  of  the 

lens. 

E.  The  deprcfied  lens  or  cataraft. 


Explanation  of  Plate     VIIL 

Showing  fome  varieties  in  the  ftrufture  of  the  ear  in 
the  lower  animals. 


Fio.  r. 
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Fig.  I. 

The  ear  of  the  lobfter. 

A.  The  membrane  which  covers  the  projie&ing  mouth 

of  the  fhell  containing  the  organ  of  hearing. 

B.  A  tranfparent  pulp  or  veficle,  upon  the  bottom  of 

which,  the  web  of  the  nerve  is  expanded. 

c.     The  infide  of  the    (hell  containing  the   organ, 
which  is,  of  courfe,  reprefented  broken  open. 

Fig.  2. 

This  reprefents  a  little  bone  which  is  fufpended  in 
contact  with  the  pulp  of  the  nerve,  and  which  is  feea 
but  imperfefljy  in  the  firft  figure. 

A.  The  b  )ne. 

B.  An  elaftic  membranous,  or  rather,  cartilaginous  * 

fubftance,  by  which  the  bone  is  fufpended. 

Fio.  3. 

The  head  of  a  haddock  with  the  bones  broken  up, 
to  (hew  the  brain  and  femicircular  canals. 

A.  The  BRAIN. 

B.  The  S£MlCiRCULAR  CANALS. 

Fio.  4. 
The  organ  of  hearing  taken  out  and  difplayed. 

A.     The  SACCULUS  vestibui-i. 

K  k  a  B.  The 


k 
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B.    The  boney  concretion  which    lies  within,   and 

•    which,  by  its  vibration,  cncreafes  the  impulfe. 
c*     The  AUDITORY  NERVE  pafliog  to  be  diftributed 

on  the  facculus  veftibuli,  and  the  extremities  of 

the  femicircular  canals.  J 

D  D  D.     The  three  semicircular  canals. 
E.     One  of  the  extremities  of  the  feniicircular  canals 

in  which  the  branch  of  the  ncn-e  is  fccn  to  be 

expanded. 
f.     A  leffer  divifion  of  the  auditory  nerve. 

tio.  $, 

The  head  of  a  frog  with  the  fldn  taken  off;  and  we 
now  fee  the  cavity  of  the  tympanum  in  this  animal, 
over  which  the  common  integuments  of  the  bead  fpread 
lenfe,  fo  as  to  anfwer  the  purpofe  of  the  menibrana 
tympani. 

A.  The  point  of  a  little  elallic  bone  which  is  attached 
behind  the  tenfe  integuments,  and  receives  their 
vibration.  Its  further  conne^ons  are  feen  in 
ths  next  figure.    . 


Fig.  6. 

A  magnified  view  of  the  internal  flrudure  of  the 
frog's  ear. 

A.  The  firft  bone,  which  is  attached  to  the  fkin. 

B.  The  fecond  bone,  which  haj  iti  inner  extremity 

enlarged  fo  as  to  fill  \xp  the  foramea  ofale,  which 
leads  into  the  inner  cavity  of  the  ear. 

c.  Tlie 
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c.  The  great  inner  cavity  of  the  ear  of 'this  animal, 
anfwering  to  the  veftibule  of  the  more  perfed 
Anifture^ 

9*    A  chalky  concretion  ytpch  lies  yritl^ln  this  ^avitv. 

Fjc.  7, 

«  ■ 

The  head  of  a  ferpent. 

Af    A  bone  conne^ed  with  the  lower  jaw, 

fi.  A  Sone  which  'p^es  from  the  integuments  (be- 
hind the  large  bone  a)  to  this  opening  into  the 
cavity  of  the  ear,  and  which,  of  courfe,  receives 
and  conveys  the  vibration  of  found  into  the 
cavity  which  contains  the  expanded  nerve. 

Fio.  8, 

The  HEAD  of  the  land  tortoisi. 

a.  a  large  fcale  which  ferv^  the  ufe  of  the  m^- 
brana  tympani. 

f.  A  fmgle  bone  which  is  feen  to  pafs  through  the 
cavity  of  the  tympanum ;  it  is  attached  by  an 
elaflic  brulh  of  fibres  to  the  fcale  a,  and  is  ea^ 
larged  to  a  head  upon  its  inner  extremity.  This, 
filling  up  the  foramen  of  the  inner  cavity,  co^ 
veys  the  vibration. 


R  k  3  Plats 


plate,  the  anatomy  of  the  bones  of  the  htt 
I  explained. 


,  'We  have  here  the  bnncs  which  form  the-  chain  be- 
jel the  membrane  of  tlie  tympanum  and  the  mem- 
ae  of  the  foramen  ovale, 

rl    The  MALLEUS. 
'  The  iNcua. 
c.     The  STAPES. 

p.    The  OS  oRBicuLARE  wliich  forms  tlie  arttcularioq 
^f       betwixt  the  incus  and  {lapcs.     -^^^^^^B^K 

Fro.  a. 

In  this  figure,  we  have  a  viev  of  the  iaiiij^  of  tliq 
temporal  bone,   the  petrous   portion  being    broke^ 
iiway :  we  fe«  the  cavity  of  the  tympanum,  tb?  mem* 
braoe  of  the  tympanum^  and  the  chain  of  bones. 
4.    The  giopve  for  the  lodgeciott  of  the  lateral  llnus, 

B.  The  hole  in  the  fphengid  bone  for  the  pa&ge  of 

the  ^ery  of  the  dura  neater. 

C,  The  petrous  portion  of  the  temporal  bone, 

p.  The  irregular  cavity  of  the  tympanum  la>4 
open  by  the  breaking  off  of  the  petrous  part  of 
t)i9  t«niponU  bone. 


fr^ 
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fL.  The  MBMBRAKH  9^  the  TTMPAKUM  clofmg  the 
bottom  of  pskt  xpeatus  audhoriua  extemus. 

F.  The  MALLEjjiffhc  long  handle  of  which  is  feen  to 
be  attached  to  thfs  membrane  of  the  tympa- 
num £• 

a 

p.  The  INCUS,  muted  to  the  great  Jiead  of  the 
malleus  f* 

H*  The  STAPES,  which  is  feen  to  be  articulated  with 
the  long  extremity  of  the  incus  through  the  U\* 
tervention  of  the  os  orbiculare. 

Fig.  3. 

Shows  llie  divifion  of  the  temporal  bone  into  the 
fquamous  and  petrous  portions* 


A*    The  SQUAMOUS  part  of  the  temporal  bone. 

S«    The  ciRCULAH  RING,  which  forms  the  meatvs 
auditoiius  extemus  in  the  child. 

r.    The  zigomatic  process, 

D.     Cells,  which  afterwards  enlarge  into  tbofe  of  the 
maftoid  procefs. 

Fig.  -5-^ 

The  petrols  portion  of  the  bone,  with  a  \iew  of 
the  tympanum. 

^9    Tlie  CAVITY  of  the  tympanum. 

B.  Mastoid 


^ga  EXPLABATIOS  OF  TflE    PLATES. 

Mastoid  ceils, 
D.    'Fhe  FORAMEN  OVALE,  into  which  the  ftapes  (fee 

fig.  I.  c.  and  fig.  2.  H.)  is  lodged. 
f..     ITie   more  irregular  opening  of  the  foramzn 

ROTDNDUM. 


Fic.  ^  -^ 

Rcprefents  the  libyrinth  of  the  human  car,  with  ttie 
Iblid  bone  which  furrounds  it  cut  away, 

A.  The  FORAMEN  OVALE. 

H.     The  three  semicircular,  canals- 

O.      The  COCHLEA. 

B.  The  tobe,  which  condufts  the  portio  dura  of  the 

fcventh  pair  through  the  temporal  bone. 


Fig.  ^ 


/ 


Explains  the  manner  in  which  the  lamina  fptnis 
dividet  the  cochlea  into  two  fcalae,  and  the  openii^ 
of  the  one  fcala  into  the  common  cavity  of  the  vefti- 
bute,  and  the  termination  of  thp  other  in  the  foramen 
TOtundum. 

«,.    lite  bone  broken,  fo  as  to  (how  the  cavity  of  the 
tympanum. 

B.'o  The  FORAMEN  OVALE. 

c.    Cellular  ftrufture  of  the  bone. 

JO.      The  FORAMEN  ROTUNDUM. 

I.    One  of  the  scal^  of  the  cochlea,  whkh  is  feen 
to  terminate  in  the  fbramea  totundum. 

F.  The 


A 


•\ 


II. 


0 
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F.    The  Other  fcala,  which  is  ten  to  communicate 
with  the  veftibule. 


Explanation  of  Plate    X. 

Thefe  two  figures  are  taken  from  the  beautiful 
plates  of  Profeflbr  Scarpa,  and  illuftrate  the  foft  parts 
contained  within  the  ofleous  labyrinth,  and  the  diflri- 
bution  of  the  nerves. 

Fig.  I. 

There  is  feen  the  membranous  femicircular  canals, 
their  common  belly,  and  the  diftribution  of  the  acauflic 
or  auditory  nerve. 

a.  The  ampulla  of  the  fuperior  membranous  femi« 

circular  canal. 

b.  The    superior    membranous    semicircular 

CANAL. 

c.  The    AMPULLA    of   the    external    membranous 

canal. 

d.  The  other  extremity  of  the  external  canal. 

e.  The  ampulla  of  the  pofterior  membranous  femi- 

circular canal. 

f.  The  posterior  semicircular  canal. 

g.  The  common  canal  of  the  fuperior  and  poilerior 

canal. 

h  h.     The  fac  common  to  the  membranous  femicircu- 
lar canals,  viz.  the  alveus  communis. 

L  The 


#■ 


Jit' 


t 


• 


i  11i«lRdl7«rtniDk:of  dttAossYieMnivM/.     .^ 

k.  The  larger  branch  of  die  aerrei^ 

\  A  fft^mwif  of  the  nerve  to  the  liccu)u%  ireftibulij 

m.  The  lefler  branch  of  tlie  aciiftic  nerve; 

tL  A  filament  of  the  cochlear 

*  Oil    FDaiments  of  the  larger  bianth  of  the:  acuftie 
jiciye  to  the  anqpulte  of  the  Aipem  jmd-cxt^ 
femkixtnlar  canak*' 

|i«    Tile  ckpaflMn  jrf  the  nenta  dn  the « 4toiMwn 
alvent. 

qq.    NERvoa  iioliinmicAMi   vagui  or   roktid 

DURA. 

t»  '  The  b^intiing  df  the  vj^km  -latnwui  -di  lM4X)tlileai 

a.    The  ofleous  caiud  of  the  nerval  ^rUdi  lohnir  part 
of  the  fbramen  aiiditoriut  intennis* 

t      The  COCHLEA. 

The  diftnbution  of  the  nerve  in  the  cochlea  fecn  by 
a  feftion  of  the  internal  auditory  canad  and  cochlea. 

a.  The  sut^iRioa.  osseous  SEMicikcuLAR  canal. 

b.  The  pofterior  ofleous  femidrcular  canal. 

c.  The  external  ofleous  femidrcular  canals 

d.  The  bottom  of  the  great  foramen  auoitqrius 

INTERNUS. 

e.  The  trunk  of  the  great  acuftic  nerve. 

£    The  anterior  fasciculus  of  the  acuftic  nerve. 

g.    A  plejdform  twifting  in  the  anterior  fafciculus  of 
the  nerve* 

h.  A 
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h*    A  gangliform  fwelling  of  the  nerve. 

L    The  greater  branch  of  the  anterior  fafciculus. 

k.     The  lefler  branch. 

L     A  filament  of  the  anterior  fafciculus  to  the  hemi- 
fperical  veficle  of  the  veftibule. 

m.     A  l^anch  to  the  beginning  of  the  lamina  fpiralis. 

n.    The  posterior  fasciculus  of  the  acuftic  nerve. 

o.     The  filaments  about  to  enter  the  traftus  fpiralis 
foraminulofas. 

p.     Thefe  nerves  feen  upon  the  modiolus. 

q  q.     The  filaments  of  the  nerve  pafling  forward  be- 
twixt the  two  planes  of  the  lamina  fpiralis. 

r  r.     Their  termination  on  the  foft  part  of  the  lamina 
fpiralis. 

s.    The  nerves  expanded  on  the  fecond  gyrus  of  the 

modiolus. 

ttuu.    Their  further   diftribution    on    the    lamina 
fpiralis. 

V  V.      The  INFUNDIBULUM. 

X  y.    The  lad  turn  and  termination  of  the  lamina  fpi« 
rails  in  the  infundibulum. 


FINIS, 
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